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1 I[EJIM ¥ 3AJIAYM JTUCITATITIUHBI «®@U3HOJIOT sl PACTEHU»

Ilenb ocBOCHMS MUCHUIUTMHBI «DU3HOIOTHS pacTeHU» - chOpMHUPOBATH 3HAHKS O CYIII-
HOCTH (DPU3MOJIOTHYECKUX TPOLIECCOB B PACTEHHUAX HA BCEX CTPYKTYPHBIX YPOBHSAX MX OpraHH3a-
IIUH, O BO3MOYKHOCTH YITPABJICHUS MPOIIECCAMH POCTa M Pa3BUTHS B IPOCTPAHCTBE M BO BpEeMe-
HU, J1aTh NPEACTaBICHUS 00 MCIOIB3YEMbIX B (PM3UOJOTHH PACTCHUN HKCIIEPUMEHTAIBHBIX Me-
TOJIaX UCCJICIOBAHHMSI, IaTh HABBIKW B MCIIOJIh30BAaHUH TOJYYCHHBIX 3HAHUH MPHU pa3pabOTKe Me-
POTIPUSTHI PAlIMOHAILHOTO UCTIOIB30BaHUS JIECOB, IO OXPAHE U 3AIUTE JIECOB, IO MPOU3BOICT-
BY II0CaJJ0OYHOr0 MaTepHuaya JIeCOOOpa3yIomuX U JEKOPATUBHBIX MOPOJ JICPEBHEB U KYCTapHHU-
KOB, TI0 YXOJIy 3a JIeCaMH.

3adauu TYCIUIIINHEL:

- W3YYUTh M MMETh NPE/ICTABICHUE O COCTaBe, CTPOCHHUHU, (PYHKIMOHHUPOBAHUU KJIETKH - Kak
AJIIEMEHTAPHON CTPYKTYPHOM €IMHUIIE PACTUTEIBHOTO OPraHU3Ma;

- U3Y4YMTb NIPOLECCHI )KU3HEACATEIbHOCTH PACTEHUM, MEXaHU3MBI, JIeXKAall[e B OCHOBE (POTOCUH-
Te3a, IbIXaHus, BOJOOOMEHa, POCTa U Pa3BUTHUS PACTEHUM;

- 3HaTh O (U3UOJIOTHU U OMOXUMHHU (POPMUPOBAHMS KaUeCTBA ypoxKas;

- IOJIYYMTh 3HAHUS O CIIOCO0AX aJlalTalluy PACTEHUH K YCIOBHSM OKPY>KaOLIEH cpe/ibl;

- IOJIYYUTh 3HAHUS U UMETh NPEACTABIECHUE 00 SJHEPTETUKE KIIETOK pacTEHU;

- OCBOMTH METO/IbI UCCIIEIOBAaHUS (DU3UOIOTHIECKUX MTPOIECCOB;

- HAYYHUTHCS pabOTaTh C )KUBBIMH PAaCTUTEIILHBIMU O0bEKTaMHU;

- HAy4YUThCS aHAIM3UPOBATh, 0000IIATh U MPUMEHSTHh HA MPAKTUKE PE3yJIbTaThl (PU3NOIOTHYE-
CKHX MCCII€IOBaHNUI;

- HAY4YUTBCS PEIIATh IPAKTUYECKUE 3a1a4u.

2 MECTO JUCIHHUAIIJIMHBI «®U3U0JOIrUusl PACTEHU» CTPYKTYPE OOII

®u3HoI0THs PAaCTCHUI BXOJAUT B COCTaB 00s3aTEIbHBIX AUCIIUIUIMH BApUATUBHON YaCTH
U TIpEJIoJiaracT OBJIAJICHUE CTYJACHTAMHU 3HAHUSAMH B 00JIaCTU aHATOMUH, CUCTEMATHKU, MOPQO-
J0TUH, (PUTOLICHOJIOTUN U Teorpaduu pacTeHUH, CUCTEMHBIM MOAXOJI0M B OMOJIOTHH, IPUHIIU-
aMu TePMOJUHAMUKYA OMOJOTHUECKUX CHCTEM, XUMUYECKUM KOMIIOHEHTHBIM COCTAaBOM PaCTH-
TEIbHBIX OPTraHU3MOB, BIAJCHHE COBPEMEHHBIMU (DU3HKO-XUMUYECKHUMH METOJIaMU KOJIUYECT-
BEHHOTO M KAaYECTBEHHOI'O aHain3a OMOJOTHYECKHX OOBEKTOB, MAaTEMATUYECKHUMH MpuUEéMaMu
00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX.

JInst m3ydeHus: TUCHUTIIUHB «DU3HOIOTHS PACTeHHI» HEOOXOIUMBI CIIEIYIONIUE 3Ha-
HUS, YMEHUS U HABBIKH, (DOPMUPYEMBIE TTPEANMIESCTBYIOIUMH TACIUTTAHAMUA

3Hanue: COBpEMEHHBIX JTOCTIKEHUH B 00JACTH XUMHUH, PU3HKH, OMOIOTHH, aHATOMUU,
MOP(OJIOTHH, CHCTEMATHKH PACTCHHH, 3aKOHOB TEPMOTUHAMHUKH.

Ymenue: npon3BOIUTh, MaTEMAaTUUYECKHE PACUEThl, IPUMEHATh MATEMAaTUUECKUE METObI
00paboOTKM MaHHBIX, paboTaTh C (PUKCUPOBAHHBIMH OOpa3llaMU C HCIOJIL30BAHHEM METOJIOB
Ounonorumu.

Haesvixu: onuchIBaTh pacTEHUSs, €r0 MPU3HAKH, BJIAJETh HaBBIKAMHU JIa0OpaTOPHOU pado-
Thl (PU3UKO-XUMHUYECKUMH METOJaMHU KOJWYECTBEHHOTO M KAYeCTBEHHOTO aHajau3a Ouosoruye-
CKHX 0OBEKTOB, BJIaJICTh METOJaMHU CBETOBON MHUKPOCKOITHH.

®U3NONIOTHS PACTCHUHN ABJISIETCA MPEANIECTBYIOMIECH I AUCHUIUIMH: JEHAPOJIOTHs, Jie-
COBEJICHUE, TOYBOBEICHUE, METCOPOJIOTHS U KJIMMATOJIOTHSI, CaJI0BO-ITAPKOBOE CTPOUTEIHCTBO U
XO03SIICTBO, TEHETHKA U CEJEKIMS, IEKOPATUBHOE PACTEHUEBOJICTBO, JIECHBIE KYJIbTYpPbl, METOIHU-



Ka OIBITHOTO JeJia, Ta30HOBeCHNE, (DUTOMATONOTHsI, OOJIC3HN JIEKOPATUBHBIX PACTEHHMH, O3elie-
HCHUE HACEJICHHBIX MECT: TPaJOCTPOUTEIbHBIC OCHOBBI, 03CJICHCHUE HACEICHHBIX MECT: TEXHO-
JIOTHS Ca/I0BO-NIAPKOBBIX paboT.

OpFaHI/I3aI_II/I$I HU3YyUCHUSA OUCHUIUIMHBI IPEAYCMATPUBACT YTCHUC HeKHHﬁ, KaK Tpaauiu-
OHHBIX, TaK U B ()OPME MPE3CHTAIMIA, TPOBEICHUE JTA0OPATOPHBIX 3aHSATHH, CAMOCTOSTECIBHYIO
paboTy CTYJICHTOB 110 TeMaM JAWCIUILIHBL

CozepixaTebHO-JIOTHUECKUE CBSI3H JUCIMILUIMHBI OTPakeHbI B Tabuie 2.1.

2.1 ConepikaTesibHO-JIOTHYECKHE CBSI3U JUCHUIIMHBI «DU3HO0JI0THS pacTeHn i

COI[ep)KaTeJIBHO-JIOI‘I/I‘-IeCKI/Ie CBA3U

HA3BaHHUE YUEOHBIX TUCIUIUIMH (MOJyJIEH ), TPAKTUK

Ha KOTOpPBIE OMUPAETCS COAEpKa- | JJIs KOTOPBIX COAEpKaHUE TaHHOW yueOHOU

HUE JaHHOH Yy4eOHOM IUCHMIUIN- | AUCHUIUIMHBI BBICTYIIAET OMOPOM

HBI

Martemaruka (reoMeTpusi) Hennponorus

duznka ITouBoBeneHUE

Xumus JlecoBenenue

Okonorus CazoBOo-11apKOBOE CTPOUTENIBCTBO U XO35HCTBO
boranuka Mereoponorus u KIMMaToI0Tus

['eneTuka u cenexuus

JlekopaTuBHOE paCTEHHEBOACTBO. L[BETOBOACTBO
JlecHbie KynbTypbI

JlekopaTuBHOE pacTeHHEBOACTBO. [[peBOBOICT-
BO.

Mertorka OnbITHOTO Aena

I'azoHOBEenEHUE

PuTONaToIOTUs

bone3Hn 1ekopaTUBHBIX paCTEHUN

O3eneHeHNe HACENIEHHBIX MECT: IPaJoCTPOU-
TEJbHBIE OCHOBBI

O3eneHeHNEe HACEIEHHBIX MECT: TEXHOJIOTHUS ca-
JIOBO-ITAPKOBBIX paboT

3 KOMIIETEHIMU OBYYAIOETOCA, ®OPMUPYEMBIE B PE3YJIbTATEOC-
BOEHUSA JUCHUILJINHBI « ®U3HOJI0T Ul PACTEHUI»

Hpouecc HU3YUCHUS AUCHUILUIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/IC Yy CTYACHTOB CJICAYIO-
IIMX KOMIIETCHIIMIA:

3.1 [lepeyeHb KOMNeTeHI M

Howmep/ Conepsatie B pesynbrare u3ydenus yaeOHOM AUCUUIUIMHBI 00y4aro-
WHJIEKC P IHECS JOJDKHBL:
KOMIICTCHIINU
KOMIIETEH-
- (uM ee 9acTH) 3HaTh VYmMeTh Bnaners




OIIK-2 CnocoOHocthio  uc- | CymHocts MeTo- | [IpumensaTs Ha YmMenuem cocra-
[I0JIb30BaTh  OCHOB- | JIOB HCCJICAOBA- MPAKTUKE OCHOB- | BHTP TLIAH DKC-
HBbIC 3aKOHBI €CTECT- | HUS, IUITAHUPOBA- | HbIC (DHU3UOJIOTH- MepHMEHTa,
BEHHOHAY4HBIX JMC- | HIS OKCIEPUMEH- | HECKHE 3aKOHbI COPMYTHPOBATD
IUIIMH B Tipodec- | TOB, HAOIIOICHUH | I OOBSICHEHUS
CHOHAJIbHOM Jesi- | ¥ Y9€TOB B OIbI- | DKCIICPUMEH- Lienb 1 3a1avH,
TEJILHOCTH Tax; 0COOEHHO- TAJIBHBIX JaHHbIX | HaBbIKaMU obpa-
cTH OMOJIOTHH Y TIPUPOTHBIX 00TKM U aHaIU3a
JIPEBECHO- SIBJICHUH MOJTy4aeMBIX
KYCTapHUKOBBIX SKCIICPUMEH-
pacTeHuH TaJIbHBIX JAaHHBIX
OIIK-5 obnmanath 0azoBeiMH | OCHOBHBIC ATl | YMETh IO OKpa- Mertonamu cpas-
3HAHUSIMU CHCTEMa- | OHTOT€HE3a, CKe U MOP(DOJIO- | HUTEIHHOTO H3Y-
THKH, aHaToOMuH, | MopdoJioruye- THYECKUM TIPH- YeHMS M aHATN3A
Mopdonorun,  ¢u- | ckue, GyHKINO- | 3HAKAM JIUCTA v ——
3MOJIOTUH U BOCIIPO- | HAJIBHBIC U OMO- | pacTeHHUs oIpe-
U3BOJICTBA, TEOTpa- | XUMUYCCKUE U3- | JACIATH €ro KO- q)yHKHHOHHpo'“
(GUYECKOro pacmpo- | MEHEHHUS B XO€ | JIOTHYECKYIO BaHHUA paCTCHUH
CTpaHEHUs, 3aKOHO- | pa3BUTHsI pacTe- | IPHUHAJICKHOCTD
MEPHOCTH OHTOI'€HE- | HUSI, CIOCOOBI
32 ¥ JKOJOTHH TPEJ- | aJanTaluy pac-
CTaBUTEJIeH TAKCOHOB | TEHUI K YCIIOBU-
JIECHBIX PaCTECHUM M OKpY>Karouiein
CpeJIbl, IKOJIOTO-
¢duznonoruye-
CKHE XapaKTepH-
CTHUKH 9KOJIOTH-
YEeCKUX TPy
pacTeHuit
ITK-13 YMEHHEM HCIOIb30- | IPUPOIHBIE OC- TJIAHUPOBATh U HaBBIKAMU pa3-

BaTh 3HAaHMS O MpH-
pole Jieca B LEIAX
IUTAHUPOBAHUS u
IIPOBEJCHUS JIECOXO-
3SUCTBEHHBIX MEpPO-
MIPUATHH, Harpas-
JEHHBIX Ha paiuo-
HaJIbHOE, IIOCTOSH-
HOE, HE€ HCTOIIH-
TEIbHOE  HCIIOJIB30-
BaHUE JIECOB, IOBBI-
IIEHHE  IPOJYKTHB-
HOCTH JIECOB, COXpa-
HEHUE  cpenoodpa-
3YIOIIHX, BOJI0OX-
paHHBIX, 3alIUTHBIX,
CaHUTApHO-
TUTUEHNYECKUX, 03-
JOPOBUTEIIBHBIX U
MHBIX MIOJIE3HBIX
GyHKIIHHA J1ECOB

HOBBI JIECOXO35ii-
CTBEHHBIX MEPO-
MIPUATUHI 11O pa-
[IUOHATILHOMY,
MIOCTOSTHHOMY,
HEUCTOUTUTEINb-
HOMY HCIIOJIB30-
BaHUIO JIECOB,
TTOBBIIICHHUO
MPOIYKTUBHOCTH
JIECOB M KayecTBa
JPEBECHHBI, CO-
XpaHeHHe Cpeo-
00pa3ymomux,
BOJIOOXPaHHBIX,
3alUTHBIX, TH-
TUEHUYECKUX U
WHBIX TIOJIE3HBIX
(GYHKIIHHA JIECOB.

PYKOBOJUTH
KOMIUIEKCOM pa-
00T 10 panuo-
HAITBHOMY HC-
MIOJIb30BAHHIO,
OXpaHe U 3aIuTe
jeca B JIeCHHYe-
CTBE, MOBHIIIIE-
HUS TPOAYKTHB-
HOCTH JIECOB U
Ka4yecTBa JIpeBe-
CUHBI, COXpaHe-
HUS cperooopa-
3YIOIINX, BOJIO-
OXpaHHBIX, 3a-
[IUTHBIX, CAaHU-
TapHO-
TUTUEHUYECKUX,
03/I0POBUTEITb-
HBIX ¥ HHBIX T10-
JIe3HBIX QYHKIIUHA
JIECOB.

paboTKu U pea-
JAU3alMU Mepo-
IIPUATUH 110 pa-
[IUOHATTLHOMY
HEHCTOLUTENb-
HOMY JIECOTIOJTh-
30BaHUIO, MTOBHI-
HICHUIO TIPOIYK-
TUBHOCTH JIECOB
U KauecTBa Jpe-
BECHHBI, COXpa-
HEHUIO CPe000-
pasyroumx, 1
WHBIX TTOJIE3HBIX
G YHKIIHHA JIECOB.




4 CTPYKTYPA M COJIEP)KAHUE JTUCIHUIIINHBI «®U3HOJIOT U1 PACTEHUI»

OO01mmast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIISIET 3 3a4eTHRIX equHUIb, 108 gaca.

O0beM IMCHUIIIMHBI M BU/IbI y4eOHOH padoThI

Bcero gacos/ Cemectp
Bun yueOHol paboThl 3a4eTHBIX )
eIMHUII
AyauTOpHBIE 3aHATHS (BCEro) 40 40
B ToM uucne:
Jlexuun 20 20
Jlaboparopusie pabots (JIP) 20 20
CamocrosiTesibHas padora (Bcero) 68 68
Bun npomMexyTouHOM arTecTanuu (3a4eT, SK3aMeH) 3auyer
O0wmas Tpy- Yacsl 108 108
J0E€MKOCTh 3ayeTHbIC eAUHHULBI 3 3
4.1.1 CTpykTypa AUCHMILIMHBI 0YHOH (pOPMBI 00yUeHH S
Ne ni/m Paznen nuctunnu- | Bugsl yaeOHoM paboThI, BKITIOYAs ®dopma:
HBI, CPC u Tpy10eMKOCTb (B yacax) -TEKYILEro KOH-
% = § TEMBI pazjena TpoOJIs ycIieBae-
2 & § moctu, CPC (mo
S| = 3 2 o HeJleNsIM CeMecT-
) E ] pa);
. 5 E E § s -IPOMEKYTOYHO
§ % é E S % Q | arrectanuu (o
= = oo B 3 O | cemecTpam)
Beenenue. ®usuo-
1 2 Jorusi pacTurenab- | 12 2 4 6
HOM KJIeTKHU
®dusnonorus pacre- KP,CP
HUU U €€ 3HaYEHUE.
[Tpupona u ¢pyHk-
IIUF OCHOBHBIX XH-
2 MHYECKUX KOMIIO- 12 ) 4 6
HEHTOB PaCTUTEIb-
HOM KieTku. O0mue
3aKOHOMEPHOCTH
oOMeHa BeIIecTB
Opranuzanus pac-




TUTEJILHOM KIIETKH.
DYHKIIMOHUPOBA-
HUE PaCTUTEIIbHOMN
KIIETKU

Ddusnonorus u 6uo-
XUMHUS PACTUTEITb-
HOU KJIETKHU

Boanwiii o0men
pacTreHuit

12

[Toctynnenue u ne-
PEABIKEHUE BOJIBI
1o pacTeHuro. Jh-
(EeKTUBHOCTH HC-
MOJIb30BAHUS BOJIBI
pacTeHUAMH
Bonnsiii 00mMen
pacTUTENIbHOMN
KJIETKH
Tpancnupanus u ee
peryJivpoBaHue
pacTeHueM
Bonnblii pesxum
pacTeHuit

12

KP, CP

doTocuuTE3

24

16

CrpykrypHas opra-
Hu3amus GOTOCUH-
TETUYECKOIo amnmna-
pata. dorocuHTes,
KaK OCHOBA dHEpre-
TUKU OHuoChephl.
CseTtoBas U TEMHO-
Bas (a3bl (HOTOCHH-
Te3a. PoTocHHTE3,
KaK OCHOBa Ipo-
JTYKIIMOHHOTO TIPO-
1ecca pacTeHun

12

KP, CP

doToCHHTE3, KaK
OCHOBA DHEPTeTUKHU
ounochepsl. PU3MKO-
XUMHUYECKHE U OTI-
THUYECKHE CBOMCTBA
MIUTMEHTOB
CrpykrypHast opra-
Hu3amus GOTOCHH-

TETUYECKOr0 ara-
pata.®OTOCUHTES.

12

10

KP, CP




Jbixanue

12

XUMU3M JIbIXaHUS.
DHepreTuka Jipxa-
HUSl. 3aBUCUMOCTD
JBIXaHUS OT BHEI-
HUX U BHYTPEHHUX
(bakTopoB

OO61ue Bonpocsl
JIBIXAHUS
Jpixanue

12

KP, CP

MuHepajibHOe NH-
TaHue

12

duznonornyeckas
POJIb MUHEPATIbHBIX
anemeHToB. Ilormo-
IIEHUE U TPAHCIIOPT
BelecTs. MuHe-
pajbHOE MUTaHUE.
A30THOE TTHTaHue
pacTeHuil.

12

KP, CP

Pocr u pa3zBurue
pacrenui

12

3aKOHOMEPHOCTH
pocTa U pa3BUTHSL
pactenuii. I'opmo-
HaJbHas CUCTEMA
pacrenuii. Puzno-
JIOTUYECKHE OCHOBBI
IIOKOSI PACTEHUI

Poct u passutue
pacTeHun

12

KP, CP

Apanranus u yc-
TOMYHBOCTDH

12

3amuTHo-
MPUCTIOCOOUTETh-
HBIE pEaKIuu pac-
TEHHUU MTPOTHB T1O-
BPEXKIAIOIIETO BO3-
JIEUCTBUSA
Mopo3zoycronuu-
BOCTb PACTCHUI
Agnantanus 1 yc-
TOWYMBOCTH pacTe-
HUU

12

KP, CP

DuU3N0JI0ruA U
onoxumus gpopmu-

12




POBaHHS KayecTBa
ypo:kast

Bbuonorunueckuii
yposxkail. Dopmupo-
BaHHE, OMOXHUMHUS,
Ka4ecTBO OMOJIOTH-

12 2 2 8 KP, CP
YECKOT0 ypoxKas v
MPOIYKTUBHOCTh
JICCHBIX (PUTOIEHO-
30B
Hroro 108 | 20 20 68 3auer




4.2 Matpuna ¢popMupyeMbIX JUCHUIIIHHON KOMIIeTeHIIUI

Komnerenuu (tundp u HOMep

muu u3 IoC BITO
Pa3nenbl u Tembl KonunuectBo
JVICLIATUTHHEI 4acoB ;' o Obmee
= = KOJINYECTBO
© © KOMIIETEHIU
Pa3nea 1. Beenenne. @u3n0/10rusi paCTHTEIbHON KIETKH 12
dusnonorus pacteHui u ee 3HaueHue. Opranuzanus U GyHKIUOHUPOBAHHUE pac-
TUTEJNBHOMN KIIETKU 12 + + 2
[Tpupona n GyHKIHMN OCHOBHBIX XUMHUYECKUX KOMIIOHEHTOB PACTUTEIbHOMN KileT-
ku. OOmHe 3aKOHOMEPHOCTH 0OMEHa BEIIECTB B PACTUTEIBHBIX OpraHH3Max
Pa3nen 2. Boanblii 00MeH pacTeHuid 12
Boubrit 0OMeH pacTUTENbHOM KIETKU
Tpancnupanus u ee peryaupoBaHUuE pacTCHUEM 12 + + )
[Toctynuienue u nepeaBuKeHHE BOABI IO pacTeHUI0. DPPEKTUBHOCTH UCIIONIB30-
BaHUs BOJIbl PACTEHUSIMHU
Pa3nea 3. @orocuHTe3 24
CrpykrypHas opranu3anusi GOTOCUHTETUUYECKOTO anmnapaTa. @OoTOCHUHTE3, KaK 12 n N )
OCHOBA YHEPreTUKU buochepsl
CaertoBas u TeMHOBas (a3bl porocuHTe3a. POTOCHHTE3, KAK OCHOBA MPOIYKIIU- 12 n N )
OHHOTI'O IIPOLIECCA PACTEHU
Paznen 4. /Ibixanue 12
OO1u11e BOMpOoCkI IbIXaHUsA. XHUMHU3M JbIXaHUS
DHepreTuka JbIxaHus. 3aBUCUMOCTD JbIXaHHsI OT BHEIIHUX U BHYTPEHHUX (hax- 12 + + 2
TOPOB
Paznen S. MunepajibHOe NMTaHHUE 12

10




®du3nosornyeckas pojib MUHEpaJIbHbBIX JIeMeHTOB. [loriomenue u TpaHcnopT
BEIIECTB, U BIUSHUE BHEIIHUX (PAKTOPOB HA ATOT MPOIIECC

A3oTHOE uTaHue pacTeHui. GU3n0IOrMYecKue OCHOBBI TPUMEHEHHUS yI00pe-
HUU

12

Pazjen 6. Poct u pa3BuTHe pacTeHuii 12

Pa3Butne pacreHnii. 3aKOHOMEPHOCTH POCTa U POCTOBBIE IBUKEHUS paCTEHUIN 12
I"'opmonanbHast cucreMa pacteHuil. U3n0J0rMuecKue OCHOBBI ITOKOS PACTCHUM

Pa3nes 7. Ananranus u yCTOiYHBOCTD 12

3anIMTHO-TIPUCIIOCOOUTENIBHBIE PEAKIINU PACTEHUH MPOTUB TTOBPEKAAIOIIETO
BO3JEeUCTBUA

X051040CTOMKOCTh U MOPO30YCTOMYMBOCTD PACTEHUN. 3aCyX0yCTONUNBOCTD U
YKAPOCTOMKOCTh PACTECHUH.

12

Pa3nea 8. @uszunosnorus u 6noxumus GopMUPOBAHNS Ka4ecTBa YpoKasi 12

buonoruueckuii yposxxaii. @opmupoBaHue, OHOXUMUS, KAYECTBO OUOIOTMYECKOTO 12
ypOosKasi, MPOYKTUBHOCTD JICCHBIX (DHUTOIEHO30B

Hroro: 108
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4.3 ConepxxaHue pa3iesioB U CHUNIHHBI

Ne

HaszBanue pasnena u
TEMBI

Coneprxkanue pasjena B JUAaKTUUECKUX €IUHUIIAX

1

Pa3zgen 1. Beenenue. ®u

3HO0JIOTUHA paCTHTeJIbHOﬁ KJE€TKHA

®Pu3HOI0rUs paCTEHUN U ee

3HA4YCHUC

dopmupoBaHue Hayku Qu3nosiorud pactreHuil. PoroaBTOTpOdBl —
00bexT (usuonioruu pacrenuil. [lpeamer, Meronbl, ¥ 3ama4u Mpo-
OJeMBl COBPEMEHHOM (HU3MoJI0rHM pacteHuii. Mecto ¢usmnonorun
pacTeHui cpenu Ipyrux OMOJOrHyYecKux HaykK. DU3HOJIOTHS pacTe-
HUHN — TEOpETHYECKas OCHOBA arpOHOMUYECKUX HayK. CBs3b (U3HO-
JIOTUM PACTEHHM C TEXHOJOTMYECKMMH IucuuIiuimHaMu. duszunosno-
TMYECKUE IIPOLIECCH] M KAYECTBO CEJIbCKOXO3SMCTBEHHON MPOYyKIUU

Opranuzanys pacTUTEIbHON

KJIICTKH

CoBpemeHHasl KJieToyHasi Teopus. TUIbI KJIETOYHOM OpraHu3aluu
(TpOKApUOTHI, FYKAPHOTHI). DIIEMEHTHl PACTUTEILHONW U >KMBOTHOU
KJIeToK. Pa3sHooOpasue kierok u ux ¢yHkumid. CTpyKTYpHBIE diie-
MCHTHI paCTHTCHBHOﬁ KJICTKU. HpI/IHLII/IH KOMITAapTMCHTAllUN

OYHKIIMOHUPOBAHUE PACTU-
TEJILHOU KJIETKU

BHyTpukieTounslii u BHemHUNH oOMeH BemecTB. [IpoHuiiaeMoctsb
kieTku. OTBeTHas peaklus KIETKM Ha BHEIIHWE BO3JCHCTBHUS.
Knetka kak oTkpeiTas cucrema.

[Tpupona u ¢pynkuum oc-
HOBHBIX XUMHUYECKUX KOM-

ITIOHCHTOB paCTHTCHLHOﬁ
KJICTKHU

OyHKIIUU OENKOB, HYKJICMHOBBIX KUCIIOT, JTUIUJIOB, YTJIEBOJOB, BH-
TAMUHOB, BTOPUYHBIX BEIIECTB. MEXaHW3M pealu3aluM T'€HETUYe-
ckoit uadopmaru. [IpeBpaieHre BemecTB U SJHEPTUU B KIIETKE

2

Pa3nes 2. Bognbiii 00MeH pacTeHui

BonHebrit 0OMeH pacTuTenb-

HOU KJIETKHU

3HaueHue BOJbI B )KU3HEAEATEIbHOCTH pacTeHuil. ConepikaHue Bo-
Jbl M (pOpMBI BOJBI B PACTUTENIbHOM KJIETKE, TKaHSIX M OpraHax pac-
TeHul. OCHOBHbBIE 3aKOHOMEPHOCTH U MEXAaHM3MBbI IOTJIOIIEHUS U
yIep>KaHMsI BOJBI KJIIETKON. PacTurenpHast KieTka Kak OCMOTHYECKast
cucrema. Ilonstue ocMoca. OcOOEHHOCTH CTPOECHUE U CTPYKTYPHOM
OpraHu3allii PAacCTUTEIbHOM KIETKH B CBSI3M C TakoM Ouosiormye-
CKOM (pyHKIIMEH, KaK ToroneHre Boibl. [IOHATHS 0OCMOTHYECKOT0 U
BOJIHOTO TOTEHIIMAIOB, Typropa, TypropHOrO JaBJE€HHUs, COCYILEH
CHJIBI KJIETKH, I1a3MOJIN3a, IUTOPPH3a

ITocTymienne n nepeasu-

JKCHHUC BOJELI IO PACTCHUTIO

OO0m1as xapakTepUCTHKA BOJTHOTO OOMeHa pacTeHuid. ['pagueHT Boj-
HOTO MOTEHIMaja — ABUXKYILAsl CHJIAa MOCTYIUICHUS U MEePEIBUKEHUS
BOJbl B KJETKaXx U MO pacTeHHto. HMKHMII KOHILIEBOM ABUTATElNb.
Kopnesoe nasnenue. Ctpoenue kopHs. PaguanbHblil TpaHCIOPT BO-
Ibl 10 KOpHIo. [lyT TpaHcnopTa BoJibl O KJIETKaM

Tpancnupanus u ee peryiau-

poBaHue

Tpancniupauus. Bepxuuil koHueBoi nsurareib. Buabl, 6uomorunyde-
CKO€ 3Ha4YeHHe, CYTOUHbIN X0/ TpaHcnupauuu. CriocoObl perymsiinuu

Tpancnupauu. ['uaponadbunpHbie U THIPOCTAOUILHBIE PACTEHUS
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O} PeKTUBHOCTH UCIIONB30-
BaHUS BOJIbl PACTCHUSAMU U

(U3HOIOTHYECKHE OCHOBEI

OPOIICHHS

[TepenBrxenue Boabl To cTebmio. JlMHaMuKa couepskaHus BOJABI B
OHTOTCHE3E PACTCHHI, paclpe/ielieHue Mo opranam. Bomueril nedu-
1uT. CriocoObl aganTanuy pacTeHuid K BogHoMy aedurmry. BogHbrii
6anmanc. Oco0eHHOCTH BOJIOOOMEHA y PACTEHUH pa3HBIX IKOJIOTHYE-
CKHX TpyImi (TUIPO-, TUTPO-, Me30-, Kcepodutsl). [Ipobiaema BogHO-
ro nedunuta u opouieHus. [lokasarenu u nmytu noBbieHus dPQex-
TUBHOCTH HUCII0JIb30BAHUS BOJBI PACTEHUSMU

3 | Pa3zgen 3. @oTocuHTe3

CrpyKTypHasi opraHu3aius
(OTOCUHTETHUYECKOTO ara-
pata

Omnpenenenne Gorocunreza. Obmee ypaBHenue. Kocmudeckast poJib
pactenuii. Ponb dorocunTeza B Ouochepe. Ctpoenue u GyHKIIMU
JucTa Kak opraHa ¢orocunte3a. CTPyKTypHass opraHus3amnus QoTo-
CHUHTETUYECKOTO armapara

doTocuHTE3, KaK OCHOBA
dHEpreTHKu Onochepsl

XJOpoIIacTel: CTPOCHHUE, aBTOHOMHOCTH, (hoToTakcuc. DAP. Crek-
TPaJIBHBIA COCTaB COJHEYHOro M3inydeHus. [lorjomenue paauamum
pacTeHusIMM; pacupenesieHue paguanuud B QguroneHose. [lurment-
HBIC CHCTEMBI MeMOpaH XJIOpOorIacToB. Xiopopmuisl. KapoTuHOU-
nel. Dotocucrema. [loHsTHS cBeTOCOOMparoIIell aHTEHHBI U pPeak-
[IMOHHOTO IIEHTpa

CaeroBas u TeMHOBas (hazbl
¢dorocuHTE3a

DoTOXMMHUYECKHE MPOIECChl CBETOBOM (has3bl (poTocuHTE3a. Diek-
TpoHTpaHcnopTHas cuctema. Dotodochopunmuposanue. [IpuHIUTIBI
COIIPSDKEHMS] CBETOBOM M TeMHOBOW (a3 ¢orocuHTe3a. XHUMHU3ZM
MIPOIIECCOB acCUMMWIIAIMU yriepona B ¢orocuntese. Lukn Kanbsu-
Ha-bencona (Cs-myth). Lukn Xotua-Creiika (Cy-1myTh). @OTOCHHTES
y cykkyieHToB (CAM). Dxonorndeckoe 3HaY€HHE Pa3IMYHBIX MY-
Te aCCUMWJISILUU YTJEKUCTIoro raza. CpaBHHUTENbHAs XapaKTepu-
ctuka Cs- u Cy4- pacTeHUM

doTocuHTE3, KaK OCHOBA
MPOAYKIMOHHOTO Mpoliecca
pacTeHuit

®ortocuHTe3 U ypoxkail. IlyTu moOBbIIEHUS MHTEHCUBHOCTH (OTO-
CUHTE3a U MPOJYKTUBHOCTU pacTeHUil. MexaHu3Mbl peryasauu ¢o-
TOCHHTE3a Ha CyOKJIETOYHOM, KJIETOYHOM, OPIraHHOM YPOBHSIX U B
1enoM pacteHuu. POTOCUHTE3 U MEPBUYHBIA OOMEH BEIECTB. 3aBU-
CUMOCTb (DOTOCHHTE3a OT BHYTPEHHUX U BHEIIHUX (hakTopoB. Poinb
¢dorocuHTe3a B GOPMHUPOBAHUHU BEIMYUHBI U KayecTBa OMOJIOTHYE-
CKOTO ypokas pacTeHHil. BnusHHME TycTOTBI CTOSIHMS pacTEHUN
CTPYKTYpBI 1LI€HO3a, OCOOCHHOCTH PACHOJIOXKEHUS JIUCTHEB B IPO-
CTpaHCTBe, yIOOpEHHI M OpoOIleHUs Ha 3HepreTudeckyro 3ddex-
TUBHOCTH (PUTOIIEHO30B

4 | Pa3nen 4. JIpixanue

OO111e BONPOCHI IbIXaHUS

MeTtabonu3m KIeTKH. AHA0OTUYECKHEe U KaTaOOJIMYEeCKHE PeaKIuu.
3HaueHne xumuueckou sHeprun (ATD) mis mpoueccoB, MPOUCXO-
aamux B Kietke. Ponb AT®. JIpixaHue Kak 3JIEMEHT OMOJIOTHYECKO-
o OKHUCJICHUA. 3HAUEHUE JIbIXaHUs B KM3HM pacTeHuil. CpaBHEHUE
JIBYX croco00B nuccuMuisiiuu yriepona. Knaccuduxamus npouec-
coB okucienus. O01miee ypaBHeHHe AbpIxaHus. J[Ba 3Tama aspoOHOT0
IbIXaHusl. MUTOXOHIIpHM: CTPYKTypHas oOpraHusanus, (QyHKIuH,
MIPOUCXO0KICHHE
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XUMHU3M ObIXaHUS

[TyTu OKMCIIEHUsI OPraHMYECKOrO BEIEeCTBa B KJeTKe. YHUpUKanus
cyOcTparoB apixaHus. Teopuss TEHETHYECKOW CBSI3U IBbIXaHHS |
opoxenust C.II. KoctbrueBa. JluxoTromMudeckuid myThb. | TuKOIU3.
Hukn Kpebea. Ilenrozodocharuplii mMyTh, WM alOTOMHYECKUIN
yTh. [ TMOKCUIATHBIA LUK

:‘)HepFeTI/IKa JbIXaHUA

DIeKTPOHTPAHCIIOPTHAS 1elb MUTOXOHApui. KodepmeHTHOEe OKHC-
mutensHoe GochopunupoBanue. CydcTparnoe GochopunupoBanue

3aBUCHMOCTb JIBIXaHUS OT
BHEITHUX U BHYTPECHHUX
(dakTOopoB

3HaueHue mporecca AbIXaHus B PU3NOJIOTUN PACTHTEIBLHOU KIIETKH,
KOHCTPYKTUBHOM MeTa0osiu3Mme. [IpuHIUNBl peryisiuuud JIbIXaHus.
Hpixanne u BTOpuuHBIM oOMeH BemecTB. CO;- m O;-ra3o00MeH.
Mertoapl yuéra npixanus. JpixaTenbHblid K03 duirenT. CyToYHbINA
XOJI JbIXaHUA. 3aBUCHUMOCTh JBIXaHUA OT OWOJIIOTUYECKUX OCOOEH-
HOCTEI pacTeHu#, BO3pacTa, BUIAa TKaHEeW. DKOJIorus aAbixaHus. Jpl-
XaHWe W ypoxkal pacteHuil. [[pixaHue pacTeHHid U (OpMUpPOBaHUE
KadecTBa ypoxas. IlpomyknuonHast tpuana. J[pixanue — ¢uznoino-
rUYecKasi OCHOBA JIJIsl XPaHEHHS PACTUTEIbHON IPOTYKIIUU

5 | Pazmen 5. MunepaJjibHoOe

IIUTAHue

dusznonorunyeckas POJib
QJICMCHTOB MUHCPAJILHOI'O
NUTaHUA

XVMMHYECKUI 3JIEMEHTHBIN COCTAaB JKUBBIX OpraHu3MoB. OpraHore-
Hbl, MAKpPO- U MHUKPO3JIEMEHTHI. BiusiHue BHEIIHUX U BHYTPEHHHUX
(akTOpoB Ha XMMHUYECKHUI JIEMEHTHBIN cocTaB pacteHuil. Mcropus
U3Yy4€HHUs MpoOIeMbl MUHEPAJIbHOTO NMUTaHUsA. BererannoHHsle Me-
TOJBL: TOJEBbIE, J1abopaTopHble (IIOYBEHHAs, IMecyaHas, BOJHAs
KynbTypa). Pusnonaoruyeckas poib 3JIEMEHTOB MUHEpPaIbHOIO IHU-
TaHus. PacripenenieHre MUHEpalbHBIX DJIEMEHTOB 10 OpraHaM pac-
TeHUI. PeyTunusanus >J1eMeHTOB

[Tornouienue u TpaHcopT
BCIICCTB, U BIIUSIHHUEC BHCIII-
HUX (PaKTOPOB HA ATOT MPO-
nece

KopueBoe 1 HekopHeBoe nuTanue. [1nogopoane noussl U (GpakTopsl,
onpenenstomue ero. Puszocdepa, puzornnan kopuer pacrenuid. Ilo-
HATHE O IOYBEHHO-IIOIVIOIIAONIEM KOMIUIEKCE. MeXaHu3Mbl I0-
[JIOIIEHNS. MUHEPAJIbHBIX BELIECTB PACTUTEIbHOU KileTKol. OOMeH-
Has ajcopOums. IlaccuBHBI MeMOpaHHBIM TpaHCHOPT. AKTHBHBIN
TPAHCHOPT HMOHOB uepe3 MeMOpaHy. MeXKIeTOUHBIH TPaHCHOPT.
Hanbanii Tpancnopt. KennemHslit 1 (h039MHBIH TpaHCIIOPT, CPaBHU-
TeJbHAsI XapaKTEPUCTUKA

A30THOE NMUTaHUE pacTeHUI

A3ot. Crioco6s! Qukcanmuu azota. AMMOHHU(UKAINS, UCIOJIb30BA-
HUE pacTEeHUEM OKHCIEHHBIX (GopMm azoTa. DepMEeHTHBIE CHUCTEMBI.
ACCI/IMI/IJ'ISH_[I/ISI aMMHakKa. AMI/IHI/IpOBaHI/Ie, aMI/I)II/IpOBaHI/Ie, r[epe-
aMI/IHI/IpOBaHI/Ie

PU3NO0IOTUYECKUE OCHOBBI
IpUMEHEeHUs ya00peHuit

DONEeMEHTBl MUHEPAJIBHOTO IMUTAHUS, YpOKall U KadyeCTBO IMPOIYyK-
un. [IpaBusna BHeceHus yo0peHuit

6 | Pa3zgen 6. Poct 1 pa3BuTHe pacTeHui

Pa3Butune pactenuii

OnpeneneHre TOHATUN W MPUMEPHI pOCTa U PAa3BUTHUSL PACTCHUM.
JleTepMUHUPOBAHHOCTh IIyTH PA3BUTHUs KaXKIOH KJIETKH — OCHOBA
¢uzuonorun passutus. Tumsl pocta. CkopocTh pocta. Pa3el pocTa
kieTku. DPdext nonoxenus kierku. Auddepenunposka. Toruna-
TEHTHOCTb KJIeTKH. [lennddepeniuponka kiaeTok. TUIbl OHTOTEeHE3a
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pacTeHH W ero mepuoau3anua. Perymsuus oHroreHesa: (ortome-
PUOAM3M, TEPMOIIEPUOIN3M, IPOBU3ALIUS

3aKOHOMEPHOCTH POCTa U
POCTOBBIC JBHKEHUS pacTe-
HUH

3akoH Oombmioro mepuoaa pocrta — 3akoH FO. Cakca. Bo3pacTtHbie
u3Mmenenus. Crapenue. Teopusi HUKIMYECKOTO CTApEHHs] U OMOJIO-
KeHHsl pacTeHul, Teopusi Kpenke. 3aBUCMMOCTh pocTa U pa3BUTHS
OT BHYTPECHHHX ((PUTOrOPMOHBI, HHTHOUTOPHI, TOKCHHBI) ¥ BHEIITHUX
(cBer, TemmepaTypa, BOAOOOECIIEYCHHOCTh U T.1.) (akTopoB. JBu-
»keHue pacteHuil. Tponusmsl. Hactun

I'opmonasibHas cuctema
pacTeHuit

Cucrema peryisiiuu 1 ynpasieHus: cucteMoid. ®UToropMmoHsl. Ayk-
cunbl. ['n66epenmuubl. [luTokuHUHBL. DTHIEH. AOCIIM30Bast KUCIIO-
ta. CucTemMa rOpMOHOB U MHTHOMTOPOB POCTa B PACTCHHUH, B3aUMO-
JEHCTBUE PEryISITOPOB MPH (PYHKIIMOHUPOBAHUU

duzuonornyeckue 0CHOBBI
ITOKOSI pACTEHUI

Ponb cBera B KU3HM pacTeHHU. SIBIIEHHME NOKOs, €ro aJalTHBHAs
¢yukus. [lokolt riyOOKuil U BBIHYX/IEHHBIH. PU3MOIOTHS TOKOS
CeMsIH; TpeKpalleHue Mokos cemsiH. Pusunonorus (HopMHUPOBAHUS
CeMsH M JApPYIHX IPOAYKTMBHBIX 4acTed pacteHus. Koppemsauu.
B3aumoneicTBUEe BEreTaTUBHBIX U PEHNPOLYKTHBHBIX OpPraHOB B
nporecce (¢opmupoBaHus ceMsiH. Du3nonoruyeckre OCHOBBI Xpa-
HEHUS CEMSIH, IIJIOJ0B U JPYTOM NPOAYKLINN

7 | Pazpgen 7. Anantanusi M yCTOH4MBOCTh

3amuTHO-
MPHUCTIOCOOUTENBHBIE peak-
LMW PaCTEHUI Ha MOBPEK-
JaroIee BO3AeCTBHE

[ToHsATHS PU3MOTOTHUYECKOTO CTpECCa, YCTOMYUBOCTH, alaTAIllAN U
K (hakTopam cpejibl Y CTOHYMBOCTD Kak MPUCIIOCOOTIEHNE paCTeHUH K
YCIIOBHSIM CylIecTBOBaHMsL. PHU3HOIOTHS cTpecca. 3aKOHBI TOJIe-
PaHTHOCTHU OpraHu3MoB. OTBETHAsI U OTBETHO-MIPUCIIOCOOUTENbHAS
peakiys pacTeHU Ha JeicTBHE MoBpexaaronux Gakropos. O6pa-
TUMbIE U HEOOpaTUMBIE TIOBPEXKICHUS pacTeHUI. A TaNTUBHBIN TTO-
TEHIIMAJI PACTEHUI

3acyX0yCTOHYMBOCTH U JKa-
POCTOMKOCTh pACTEHUM.
JleicTBue MECTUIIUI0B Ha
pacTeHus

3acyxoycToHYnMBOCTh. Biusinue Ha pacteHus u30bITKa BOJbl. Mexa-
HU3MBI 3a1UTHL. JKapoyCcTOMYHUBOCTH

XO0JIOAOCTOMKOCTh U MOPO-
30yCTOMYHMBOCTh PACTEHUM

X0J1I040CTOMKOCTh U1 MOPO30YCTOMYMBOCTD, 3aKalKa PacTeHUU. 3HU-
MOCTOMKOCTb PaCTEHUU

ConeycToi4uBOCTb, Ia30yc-
TONYMBOCTb M PAJUOYCTOM-
YUBOCTb PACTEHUIN

ConeycTolunBOCTb, Ta30yCTOMYUBOCTh pacTeHui. UMMyHUTET, QU-
3MOJIOr0-OMOXMMHYECKHE OCHOBBI YCTOMYHMBOCTH pPAacTEHUM K HH-
(bexnoHHBIM 3a0051eBaHMsIM, K O0sie3HsIM U Bpeaurtensim. duznono-
rust 00JBHOTO pacTeHus (maTodu3nosiorus). Y CTOHYMBOCTh pacTe-
HU K pakTOpam 3arps3HeHHs B ypOaHUCTHUYECKOH cpesie

8 | Pa3nen 8. ®usuosiorusi u 6uoxumMusi OpMUPOBAHUS KauyecTBa yPosKas

OO61re 3aKOHOMEPHOCTH
oOMeHa BEIIeCTB B PacTH-
TeJIbHOM opranusme. Ou-
3uosorus U Ouoxumus ¢op-
MHUPOBaHMS CEMSIH, TUIO/I0B
JOPYTUX MPOAYKTUBHBIX Yac-

OpraHoJenTuIecKoe, ONOXUMHUYECKOE U TEXHOJIOTHIECKOE MOHITHS
KavecTBa ypoxkas. [loryioimeHne pacTeHueM, TPAHCIIOPT, pacipee-
JICHUE, TepepaclpeieiecHue U PeyTUIn3alus Kak OCHOBHBIC MeXa-
HU3MbI HAKOIUICHUA B PACTCHHUAX 3allaCHBIX MeTaGOHI/ITOB. Haxkon-
JICHHUC CaxapoB, apOMATUUCCKUX, 6I/IOJIOFI/I‘-IGCKI/I-EIKTI/IBHBIX BTOpHUY-
HBbIX COC,Z[I/IHGHI/Iﬁ U BUTaAaMHUHOB paCTCHHUAMU
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Tel pacteHuil. KauectBo
ypOKast U 9KOJIOTHUECKU
qucTas MPOIyKIMs

4.4 JIaGopaToOpHbId NPAKTUKYM

e Ne pasnena Haumenosanue nabopaTopHbIX paboT Tpynoemrocrs
/I | JACHUILIAHBI (dac.)
Pasnen 1. Beenenune. @u3no10rusi pacTuTeILHOM KJIETKHU 4
1 PacturenpHas KieTka, Kak CTpyKTypHas €IMHUALIA >
pactutenabHoro opranuzMa. OCOOEHHOCTH CTPOCHHUSI
PactutenbHas KileTka Kak OCMOTUYECKAsi CUCTEMA.
2 SBnenus nnasmonusa u aemnazmonusa. Popma u 2
BpeMs mnazmonusa. Komioksuym no reme: «Puzno-
JIOTHSI 1 OMOXUMHUS PACTUTEIILHON KIIETKI
Pa3nen 2. Boaublii 00MeH pacTeHuii 4
3 Ornpenenenre BOJHOTO NOTEHIMANIA PACTUTEIbHOM )
TKaHHU METOJIOM IOJIOCOK (110 YPHIIPYHTY)
4 Omnpenenenre MHTEHCUBHOCTU TPAHCIIUPALIUU Y Ccpe- )
3aHHOTO JINCTA BECOBBIM METOJIOM
Paszngea 3. dorocunres 4
6 OU3UKO-XMMHUYECKHE CBOMCTBA IUTMEHTOB 3€JIEHOT'O ’
JUCTA
7 KosnokBruym no reMe «@OTOCHHTE3 2
Pa3nen 4. /Ipixanue 2
OnpezneneHue AbIXaTebHOTO KO3 pULMeHTa mpo-
8 pacraromux ceMmsiH. KonnokBuym no teme «/lpixa- o)
HUE»
Paznesn 5. MunepajbHOe NUTaHKUE 2
9 | TIpn3Haxy MUHEPATLHOTO TONONAHNS PACTEHHIT 2
Pazges 7. Ananrauus u yCTOH4UBOCTD 2
Mopo30ycTOMUNBOCTE pacTeHui. M3ydenue 3amur-
10 HOTO JEHCTBUA caxapo3bl HAa MPOTOIIa3My MPU OTPH- ’
LATEJIbHBIX TEMIEepaTypax (TECT 10 MUHEPAIbHOMY
MATAHUIO)
Pasnen 6. Poct u pa3BuTHe pacTeHuit 2
[TepuoanuHOCTh pocTa NOOErOB APEBECHBIX PAaCTEHUN
11 Komnnokeuym no teme «Poct, pa3BuTue u ycTonuu- 2
BOCTb PACTEHUI» (TECT MO YCTOWYMBOCTH PACTEHHIA)
Hroro: 20
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4.5 ConeprxkaHue caMOCTOSITeILHOI paGoThl U (POPMBI €€ KOHTPOJIsI

Paznen nucuuImHel, TEMbI Bcero ConepxaHue caMOCTOsI-
Ne . dopMa KOHTPOJIA
paszznena 4acoB TENbHON PabOThI
n/m
Pa3nen 1. BBenenue. ®u3no10rusi pacTuTeIbHOM KJIeTKH (6 yacoB)

1 | Opranuzanus paCTUTEIbHON Pab6orta c¢ ydeOHoii nutepa- | KP
KJIIETKU Typo#l, KOHCIIEKTUPOBAHUE
[Tpupona u GyHKIIMK OCHOBHBIX 6 MEePBOUCTOYHUKOB,  MOJIO-
XUMHYECKHX KOMIIOHEHTOB TOBKa K KOHTPOJIbHOH pabo-
PaCTUTEIIBHOMN KIJIETKU TE
OYHKIIMOHUPOBAHUE PACTU-

TEIbHON KIETKU
Pa3nen 2. Boanwblii 00MeH pactennii (6 yacos)

2 | BoaHblil 00MeEH pacTUTEIBHOM Paborta ¢ yueOnoii nurepa- | KP
kietku. [loctynnenue u nepe- TypOil, MOArOTOBKa K J1abo-
JBUKEHHE BOJIbI IO PACTEHUIO. paTOpHBIM 3aHATHSM, KOH-

O} PeKTUBHOCTH UCIIONIB30BA- 6 TPOJBHOU paboTe, mMarema-
HUS BOJIbI paCTCHHUSIMH U (HU- Th4yeckass oOpaboTka mdaH-
3HO0JIOTMYECKHE OCHOBBI OPO- HBIX

HICHUS

Tpancnupanus u ee peryimpo-

BaHUE

Pa3nen 3. ®orocuntes (16 yacon)

3 | ®oTocuHTE3, KAaK OCHOBA DHEP- Paborta ¢ yueOHo# nutepa- | KP
TeTUKH OHochepsl 6 TypoM, MOJrOTOBKa K J1a0o-

paTOpHBIM 3aHATHSAM, KOH-
TPOJIbHOU paboTe

4 | CrpykTypHas opranu3anus ¢o- PabGorta ¢ yudeOnoit mutepa- | KP
TOCHUHTETUYECKOTO aIapara. TypOil, peuieHue 3anad, noj-
CaeroBas u TeMHOBas (hazbl o |ToToBKa K KOHTPOJIbHOH pa-
¢dorocunTesa. PoTocuHTE3, KaK 6ote
OCHOBA IPOAYKIIMOHHOTO NPO-
1ecca pacTeHui
Paznen 4. /Ibixanue (8 yacoB)

5 | O6mue Bonpock AblxaHusl. 3a- Pabora ¢ yueGHoil nutepa- | KP
BHUCHUMOCTb JIBIXaHUS OT BHEIII- Typo#l, NMOATOTOBKa K KOH-

HUX U BHYTPEHHUX (DaKTOPOB 8 TPOJIbHOM paboTe

XUMU3M JbIXaHUSA. DJHEPTeTHUKA

JIBIXAHUS

Pa3nen 5. MunepaabHoe nutanue (8 4acoB)

dusnoaoruyeckasi posb dJie- PabGorta c¢ ydeOHoi nutepa- | KP
6 | MEHTOB MUHEPAJILHOTO TTUTA- 2 Typoil, TOATOTOBKAa K KOH-

Husl. [lormonienre u Tpancnopt TPOJIbHOH paboTe

BEIIECTB, U BIMSHIE BHEITHUX
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(axTOpPOB Ha 3TOT MPOIIECC.
A30THOE NUTaHUE PacTEHUI.
PU3HOIOTNYECKHE OCHOBBI
NpUMEHEHHS ya00peHu i

Pa3nen 6. Poct u pa3BuTHe pactenuii (8 yacoB)

3aKOHOMEPHOCTH pOCTa U pOC- PabGora ¢ yueOHo# nutepa- | KP
TOBBIE IBUOKEHUS PACTCHMUIA. TYpOH, pelieHue 3aaad, noj-
Pazsutue pacrenuii. I'opmo- 2 rOTOBKa K KOHTPOJIBHOU pa-
HaJIbHAs CUCTEMa PACTCHHIA. oote

dusznonornueckue 0CHOBEI I10-
KOS pACTEHUI

Pa3nen 7. Anantanus u ycToii4yuBocTh (8 yacoB)

3amuTHO-IPUCTIOCOOUTENbHBIE Pabora ¢ yueGHoii nmutepa- | KP
peaKkuu pacTeHUI MPOTUB TO- TYpOii, pelieHue 3aaad, noj-
BPEXKJAIOLIETO BO3/1EHCTBHUS. rOTOBKa K J1abOpaTOpHOMY
XO0JIOAOCTOMKOCTh U MOPO30- 8 3aHATHIO, KOHTPOJIBHOM pa-
YCTOMYMBOCTb pacTeHUM. 3acy- oote

XOYCTOMYHMBOCTb U KAPOCTOM-
KOCTh pacTeHUM

Pa3nen 8. ®usunonorus u 6moxumus GopMUpPoBaHHUs KadyecTBa ypo:xkasi (8 yacoB)

®dusnonorus u 6noxumus Gop- Pabora ¢ yueGHoii nutepa- | KP
MHUPOBAHUS CEMSH, TUIOJIOB U TYypO#, MOATOTOBKa K KOH-

JIPYIUX NPOAYKTUBHBIX YacTEH TPOJIBHOM paboTe

CEIBbCKOXO351CTBEHHBIX KYJIb- 8
Typ. KauectBo ypoxkas u 3Ko-
JIOTUYECKH YUCTas MPOLYKLIM
Hroro: 68
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S OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

5 I/IHTepaKTI/IBHLIe 06pa30BaTeJ’Ibele TEXHOJOTUH, UCITOJIB3YEMBIC B aYIUTOPHBIX
3aHATHUAX

[Ipumenenne MyIbTUMEAUIHOTO 000PYIOBaHUS HA JIEKLIUSIX, KOMIIBIOTEPHBIX TPOTPaMM
MICROSOFT OFFICE, cnipaBoyHO- HH()OPMAITMOHHBIX CUCTEM ISl CAMOCTOSTEILHON PabOTHI.

Bun 3anarus Hcnonb3yemble MHTEPaKTUBHBIE KomnuuecTBo
Cemectp
(JI, JIP) 00pasoBaresbHbIC TEXHOJIOTUH 4acoB
TP JlaGopaTopHble 3aHATHSA C HCIOIb30BAaHHEM KOO- 10
5 MepaTUBHOTO OOyUeHUs
JIP AHanu3 1 pa300p KOHKPETHBIX CUTYyallUi 10
Uroro: 20

[TpuMepbl UHTEPAKTUBHBIX (POPM U METOJIOB NIPOBEACHUS 3aHATHIA:

NudopmannoHHoe 00yueHne — JIEKIUN YUTAIOTCA C IPE3CHTAUAMU (Ha JeKIHIX);
KonTekcTHOE 00ydeHHne — CaMOCTOATEIbHOE U3YYE€HHE PACTUTENIFHBIX 00BEKTOB, COOP PacTH-
TEJIbHBIX 00Pa3IIOB;

HNmuTanmonHoe o0y4yeHue — pabora B rpymnmnax o 3-4 yejaoBeka Ha BCeX JIabOpaTOPHBIX 3aHATH-
AX TpU TPOBEICHUH (PU3NOJIOTUYECKUX IKCIIEPUMEHTOB;

[TpobnemHoe oOyueHue — aHaiIu3 U pa300p KOHKPETHBIX CUTYaIMi, BO3HUKAIOIIKX Ha Jlabopa-
TOPHBIX 3aHATUAX, BCTPEYAEMBIX B IPUPOAE U IIPU BBIPALIUBAHUH KYJIbTYPHBIX PACTEHUM.

6 OHEHOYHBIE CPEJIACTBA J1JIsd TEKYILIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIAU IO UTOI'AM OCBOEHUSA TUCIUILINHBI
M YYEBHO-METOJAYECKOE OBECHHEYEHUE CAMOCTOSATEJbHOM PABOTHI
CTYAEHTOB

6.1 Buabl KOHTPOJISI M aTTeCTalH, GOPMbI OLICHOYHBIX CPEACTB

Bunet konTpons u at- | HaumenoBanue pasje- OrneHovHBIC CpecTBa™
No | Ne ceme- N
tectanuu (BK, TAT, |ma yueOHOU quciumim- KoauuectBo Bo-
n/m| crpa ) dopma
IIpAT) HBI (MOZYIIS) IIPOCOB B 3aJJaHUU
1. 2 Texymas (Tar) 1,2,3,4,5,6,7,8 Tect 30
2. 2 Texymas (Tar) 1,2,3,4,5,6,7,8 3amaun 30
3. 2 Texymas (Tar) 1,2,3,4,5,6,7,8 3amanus 30
4. 2 [IpomexxyTounas 1,2,3,4,5,6,7,8 Bormpocst 30
(ITpAT) U 3a/1a4a

*MOoH OIEHOYHBIX CPEACTB IS TEKYIIET0 KOHTPOJISA U MPOMEXYTOYHOW aTTEeCTAIMK MTPUBEICH
B MIPUJIOKEHUHU K pabodeid mporpaMmme.
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KOHTpOJ’IbHLIe BOIIPOCHI K 3a49€TYy

1. [lpenmer wu 3amaun  Qusuonoruum pacreHuid. (OCHOBHBIE HAaINpaBICHHS
COBPEMEHHOU (PU3UOJIOTUN PACTECHUH.

2. AMUHOKHUCIOTHI KaK 3J€MEHTapHble eAUHULIBI Oenka. CUHTe3 aMMHOKUCIIOT, UX
CBOICTBA, POJIb.

3. 3HaveHre OelIKOB B XKM3HU pacTeHuil. CTpoeHue, cTpykrypa O0enkoB. dusuko-
XUMHUYEcKHe cBoiicTBa OenkoB. CuHTE3 Oenka: MeXaHu3M, OCHOBHbBIC IIPUHIUIIBI U ATAIbI.

4. @DepMeHTHI U UX POJIb B XKHU3HHU pacTeHuil. CTpoeHre u 0coOeHHOCTH (PepMEHTOB.
MonekyaspHbIii MEXaHU3M JeHCTBHS (PEePMEHTOB.

5. Knaccugukanus ¢epmeHToB. BrusiHue BHENIHWX W BHYTPEHHUX YCIOBHU Ha
paboTy hepMEeHTOB.

6. XUMUYECKUH COCTaB, CTpOoeHUE U (PYHKIMU HYKIEHMHOBBIX KUCIIOT B KieTke. bro-
JIOTHYECKHI KOJ. PONb HYKJIEMHOBBIX KHCIIOT B CUHTE3€ OeliKa.

7. MoHocaxapupl, OJMrocaxapuibl: CTPOECHHE, CBOWCTBA, 3HAYEHUE. Ponb
OTJIEJIbHBIX MPEJCTABUTENEH B PACTCHUSIX.

8. [Tonmucaxapuasl BTOPOro mopsiika: Kpaxmal, uemnonos3a. CtpoeHue, CBOICTBa,
3HauEHUeE.

9. JInnmael 1 BUTaMUHBI. X MMHYSCKHI COCTaB, CBOMCTBA, 3HAUCHHUE.

10.  DHepreTuueckue MpoLecchl B KiieTke. Makpospruyeckue COeAMHEHUSI KIIETKHU.

11.  BemecTBa BTOPMYHOIO IPOMCXOXKIECHHUSA: OCHOBHBIE Kiacchl. DHU3MoIOrnyecKas
posib B 0OMeHe BeliecTB. Mcrnonb30BaHNe HEKOTOPBIX U3 HUX B HAPOJAHOM XO3siCTBE.

12.  Xwumudeckwuii coctaB, PU3NKO-XUMUYECKHE CBOWCTBA MPOTOIIA3MBI.

13.  Xumudeckwuii coctaB U (GYHKIIUU BaKyOJIH.

14.  Xumuueckuil cocTaB, CTPyKTypa U (pYHKIUU 000JIOUKU KJIETKH, sJIpa, pudOCOM,
OIIC, anmapata ['oyb1KH, TU30COM.

15. XUMHYECKUH COCTaB, CTPYKTYpa U QyHKLNHU IIACTU]], MUTOXOHAPUH.

16. Knerounsle MeMOpaHbl Kak OCHOBHBIE DJIEMEHTHI KIETOYHBIX CTPYKTYP:
CTpOEHHE, CBONCTBA, (PYHKIIUH.

17.  MemOpaHHBIH TpaHCIIOPT BellecTB. Buabl, MexaHU3M, NpU3HAKU MEMOpPaHHOTO
TpPaHCIOPTa BEUIECTB.

18. OcMoOTHYECKHE CBOWMCTBA PACTUTENIbHOW KJIETKUM. BoOJHBII moOTeHIuMal.

CooTHOIIEHHE MEXY COCYILEN CHUIION, OCMOTHYECKUM U TYPrOPHBIM J1aBJIEHUEM. 3aBUCUMOCTD
ATHUX IOKa3aTesel OT CTEeNeHH HACBIIEeHUs KiIeTKU BoJol. L{lutoppus. 3HaueHne ocMOTHYECKHUX
CHWJI B )KM3HU PacCTEHUM.

19. CtpykTypa, CBOMCTBa W OWoOJOTHYECKass poJib BOJAbI. DOPMBI BOJBI B TKaHSIX
pactenuii. Boga xak skonornueckuii hakTop, XapaKTepUCTHKA IKOJIOTUYECKUX TPYII paCTeHUN
10 OTHOLIEHMIO K BOJIE.

20.  KopHeBas cucremMa Kak OpraH IOIVIOUIEHMs] BOJbl. MeXaHM3M MOIVIOIIEHUS
BO/bI. PasinanbHbIi TpPaHCIOPT BOJBI 110 KOPHIO.

21.  KopHeBoe maBieHHE: MEXaHU3M €r0 BO3HHUKHOBEHUS, OOHApY>KEHHsI, 3HAUCHHE.
Huoxauii KoHIIEBOU IBUTraTENb.

22. Tpancnupanusi, €€ 3HAa4YeHWE B OSKU3HM pacTeHud. Bunpl, perynamus
Tpancnupaiuu. Jluct kak opran Tpancnupanuu. CyTOuHble W CE30HHBIE KojeOaHus
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Tpancniuparuu. I[loka3zarenu Tpancmmpanuu. Kiaccudukanuss IpeBEeCHBIX pacTeHUM TIO
HHTCHCHUBHOCTHU TpaHCIIMPAIUH.

23.  MexanusM paboOTBl YCTBhHI. YCTbUYHAs HM BHEYCTbUYHAS  PETYJSALUSA
TpaHCIIUPaIUH.

24.  OcoOeHHOCTH M MEXaHMU3MbI IEPEABUKEHMSI BOJbI 10 COCylaM CTeOIIsI pacTEeHuUs,
B3anMOJEUCTBUE ABUTATEIIEH BOIHOIO TOKA. DMOOIHSL.

25. Bomueiii gedunur. CrnocoObl amanTani pacTeHUHW K BOJHOMY JIeHIUTY.
N30biToK Braru. Co3zaHiue HOPMaJIbHOTO BOJHOTO PEXKUMA PACTEHU.

26. Bonuwiii  Gamanc pacreHuid. OcoOGHHOCTH BOJOOOMEHa pacTEeHUN pa3HBIX
HKOJIOTMYECKUX TPYIII.

27. OO6mas xapakrepucTuka rmporecca ¢orocuHTe3a. Kocmuueckas  wim
IUTaHETapHast pOJib 3€JIEHBIX PACTEHUI.

28.  Jlucr kxak oprad gorocunresa. [IMrMeHThI JIncTa: UX ONTHYECKUE U XUMUYECKUE
CBOIiCTBa U QyHKIUU.

29.  XnoporiacTbl, XHMUYECKHI COCTaB, CTpOEHUE, PYHKIIUU.

30. CtpoeHue u CyIHOCTh pabOThl (POTOCUCTEMBI.

31.  CseroBas ¢a3za dorocunresza, dorobuznyeckue U (HOTOXUMHUYECKHE MPOIECCHI
CBETOBOM (ha3bl: CyThb, MEXaHHU3M.

32. TemHuoBas ¢aza ¢orocunresa. C; - nyrb ¢ukcanun CO, (umkn KanbpBuna-
bencona). Ocobennoctu Cs -pactennii. DoToabIXaHue.

33.  TemnuoBas ¢aza ¢orocunreza. C4 - myrs ¢uxcanuu CO,. CpaBHHUTEIBHAS
xapakrepuctuka Cs u Cy - pacTeHui.

34.  Temnoas ¢aza potocunTeza. DOTOCUHTE3 Y CYKKYJICHTOB.

35.  3aBucuMOCTh (POTOCHHTE3a OT BHEIIHMX U BHYTpeHHHX ycnoBuil. [lokazarenu
dorocunTe3a. CyTOUHBIN U CE30HHBIN X0 OTOCHHTE3A.

36.  ®otocuHTe3 u ypoxkail. doTocHHTETHYECKass MPOAYKTUBHOCTb PACTeHHS U

PacTHTEIHLHOTO COOOIIECTBA, TYyTH €€ PeryIUPOBaHUS.

37. CnocoObl AUCCUMUJISIMU YIJEpoJia B PACTUTEIbHOM KieTke. | eHeTnyeckas
CBsI3b JIBIXaHUS U OposkeHUs. 3HaUCHHE IbIXxaHus. DEepMEHTHI IbIXaHUs.

38.  XapakTepucTHUKa STAroB a3pOOHOTO JBIXaHUS: CyTh, JIOKAIMU3AIWA, 3HAYCHUE U
B3aMMOCBs3b. [lyTM  OKHCIEHMH  JAbIXaTedbHOrO  cyOcTpara  (AMXOTOMHUYECKH U
arfOTOMUYECKHUM ).

39.  I'mukonu3: XUMU3M, 3HAUYCHHE, OCOOCHHOCTH, YHEPreTHKA.

40. Hukn KpeGca (namucath cxemy). 3Ha4eHHE, OCOOEHHOCTH, DHEpPreTHKa ITHKIa
KpeOca.

41. [Ipsimoe oKuClIeHHE TIIOKO3bl WM MeHT030(pochaTHBI  MyTh OKHUCIIECHHUSA:
3HaYeHHe, 0COOEHHOCTH, SHEPTETHKA.

42. JpixaTenbHblil KO3 QUIMEHT U ero 3aBUCUMOCTh OT BHYTPEHHUX M BHEIIHHUX
(baxTopoB.

43.  H3MeHeHue WHTEHCHBHOCTM [bIXaHWs B OHTOIeHe3e. Perymsauus mnpoueccos

JIbIXaHMsI. 3aBUCUMOCTb JIbIXaHHSI OT BHEIIHUX YCIIOBUM.

44.  DnemeHTapHBIM COCTAaB PacTEHUU. 3HAYEHHE MUHEPAIBHOTO MUTAaHUS B JKU3HU
pacteHui. @DUMOJIOTUYECKHE OCHOBBI TNPUMEHEHHS ynoOpenwii. [IpaBmiia BHECeHHS
MUHEpaIbHBIX YI0OpECHHI.

45. MexaHu3M TOTJIONIEHUSI MUHEPAIbHBIX BeliecTB. OOMeHHas aacopOIus.
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46. CBolicTBa MOYBBI Kak CpeAbl MHUHEpPAJIbHOTO NUTaHus. [lnomopoaue mouBsl U
dakTopbl, onpeneisronye ero. BiusHue BHENTHUX W BHYTPEHHUX YCIOBHUW Ha MOTJIOUICHHE
MUHEPaIbHBIX BEIIECTB.

47. [Toctynnenue a3ora B pacTEHHE M BO3MOXKHOCTH €r0 MCIOJb30BaHUSA IS
CHMHTE3a aMHUHOKHCIOT. PoOJb MMOYBEHHBIX MHUKPOOPraHU3MOB B TIOMOJHEHUU 3aIacoB
JIOCTYITHOT'O PacTeHUsIM a3oTa (a30TopuKcarus, aMMOHHU(PUKALIIS U JIp.).

48.  @usmosornyeckas pojib M IPU3HAKUA TOJIONAHUA IIPH HENOCTATKE a30Ta U
docdopa.

49.  @usumosornyeckas poJib W IPU3HAKM TOJOJAHUSA IIPU HENOCTATKE Kallus,
KaJIbLUsl, MarHus, CEphl.

50.  MHUKpPO3JIEMEHTHI U UX 3HAUEHUE B )KU3HU PACTCHU.

51. OcobeHHOCTM MEpPEeIBUKEHUS  MHUHEPAIbHBIX BELIECTB IO  PaCTEHHUIO.
BHYTpUKIIETOUHBIN, MEKKIIETOUHBIN U JAIBHUI TPAHCIIOPT BEILIECTB.

52. OOuue MOHATHS O pOCTe U pa3BUTHM pacTeHud. PU3MOIOro-OMOXMMHUUYECKas
XapaKTEpUCTHKA OCHOBHBIX 3TAIIOB OHTOT€HE3a PACTEHUM.

53. OUTOropMOHBI PpACTEHUH: ayKCHUHBI, T'HMOOEpEIMHBI, IMTOKMHUHBL. WX
XUMHUYECKasl IPUPOAA, POJIb B )KU3HEIEATENBHOCTH PACTCHUM, IPUMEHEHNE B IPAKTHKE.

54. ®UTOropMOHBI pacTeHUN: UHTUOUTOPHI pocTa. VX Xxumuueckas npupoja, pojib B
KU3ZHEJEATEIIbHOCTH PACTEeHUI, IPUMEHEHUE.

55. IIpuHIMIIBI peryIs iy pOCTa U pa3BUTHUS PACTEHUN. POCTOBBIE KOPPEISALIUH.

56.  IlepmoamuHocTh  pocCTa. 3akoH Cakca. Bospactable  u3MeHeHUs
Mopdosoruueckux u gpusnonornyeckux npusHakos. [Iporeccsl crapenus. Teopust Kpenke.

57. Brausinue ¢akTopoB BHEIIHEH cpeibl Ha pOCT U pa3BUTHE PaCTEHUI.

58. Iloxoit y pacreHui, ero 3HaueHue. Buael mokos y pacreHuil. Pusnomnoro-
OMOXMMHUYECKHE U3MEHEHUS B KJIIETKaX B NMEPUO/I MTOKOsI. BBIX0/ U3 COCTOSHUS MOKOSL.

59.  Iloxoit cemsaH. CriocoObl BBIBEJICHHS CEMSH U3 COCTOSTHHS ITOKOS.

60.  doTonepuoau3M U €ro NPUCHOCOOUTENHFHOE 3HAUCHHE.

61.  Tepmonepuonusm. SpoBu3aius U ee NPUCIOCOOUTEIHLHOE 3HAYCHHE.

62.  Pacrenus u ctpecc. [lonsitue 00 ycTOMYMBOCTH. 3aKalMBaHUE PACTCHUM.

63.  3acyXOyCTOMYMBOCTh M  KApOYCTOMYMBOCTH  pacTeHuil.  dusnonoro-

OMOXMMHUYECKHE HapyIIEHUs Y pacTeHUl NpHM 3acyxe U BBICOKMX Temmeparypax. Ilytu
MOBBILIEHMS 3aCYXO0- U )KapOyCTONYMBOCTU PACTEHUH.

64. XO0JIOAOCTOMKOCTb,  MOpPO30YCTOMYMBOCTH M 3UMOCTOMKOCTb  PACTEHHI.
3akanrBaHME pacTeHui o TyMaHOBY.

65.  ConeyCTOWYMBOCTh, Fa30yCTOMYMBOCTD, PAINOYyCTONYUBOCTh PACTCHUI.

66.  JIBWyKeHHMs pacTEHU: TPONIM3MBI U HACTHH.

67. buonornueckuit ypoxai, €ro moka3aresu.

68.  dopmupoBaHNe OMOIIOTUYECKOTO YpOxKasi, €ro KauecTBo.

69.  3aBHCHMOCTbH OMOJIOTHYECKOTO YpO’Kasi OT BHEIIHUX YCIOBUH.

70.  IIpoayKTHBHOCTH JIECHBIX (PUTOLIEHO30B.

6.2 IlepeueHb y4eOHO-METOAMYECKOT0 00ecTIeYeHHUsI JIs1 CAMOCTOATEIbHON padoThl
1. Pabouast mporpamMmMa IuCHUILTUHBI «DU3UOTIOTHS paCTEHUI»
2. YueOHoe mocoOue Jis BBHITIOJTHEHHS JIA0OPATOPHBIX PabOT Ha MOpTaje aKaIeMuH.
3.3agaHusi, IpUBEAEHHBIC B IUTEPATypE U MOPSIOK UX BBIMOJIHEHHUS (10 33JJaHUIO MPETO-
JaBaTess).
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7 YYEBHO-METOAUYECKOE U NH®OPMAIIMOHHOE OBECHEYEHHUE JIUC-
[UILJIAHBI « ®U3HUO0JI0T U PACTEHUI»

7.1 OcHoBHasi 1UTEpaTYypa

KomnnuectBo dk-

Ucnonp3y-
No 3EMILIAPOB
I'og u MmecTO eTcs Mpu Ce-
n/ | HaumeHnoBanme ABTOpP(BI) Ha
o W3JIaHus W3y4eHUH | MecTp | B OuOimo- ‘o
a37IeNoB TEKe
A henpe
1 dusnoiorus Kysnuenos B.B., [M.: A6puc, 1,2,3,4,5.6, ) 99
pacTeHuit Hmutpuena I.A.|{2011 7,8
[[IBeoB A.M., |®BI'OY BIIO IMopran MxI'CXA
Byxapuna U.JI. |WxeBckas http://192.168.88.9
dusunonorus .

) . I'CXA, 2017 | 1,2,3,4,5,6, ) 5/index.php?g=docs
PaCTCHIH - 7,8 &download=1&par
HPAIETHEN ent=12221&id=199

72
B.b. lllykun Openoypr :
®usunonorus u OI'bOY BIIO
6I/IOX\IjIMI/I$I pac- OpenOyprekuit 9BC «PyKkonT

5 |TCHAM. Tecro- rocynapcr- 1,2,3.4 ) http://rucont.ru/efd/
BbIE 3aJJAHUS: BEHHBIH ar- 5,6,7,8 278252
yuebHoe 1oco- papHbIil YHU-
oue BEPCUTET,

2014
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http://192.168.88.95/index.php?q=docs&download=1&parent=12221&id=19972
http://192.168.88.95/index.php?q=docs&download=1&parent=12221&id=19972
http://192.168.88.95/index.php?q=docs&download=1&parent=12221&id=19972
http://192.168.88.95/index.php?q=docs&download=1&parent=12221&id=19972
http://192.168.88.95/index.php?q=docs&download=1&parent=12221&id=19972
http://rucont.ru/efd/278252
http://rucont.ru/efd/278252

7.2 JlonosiHATEJIbHAS JINTEpaTypa

No Ucnonb3y- KonunuectBo
p I'onu mecto | ercanpu | Ce- 9K3EMILISIPOB
n/ Hanvenosaune ABTOP(b1) U3JIaHUs U3Y4YEHUU |MecTp | B OMO- | Ha Ka-
= pas3JeioB nuoteke | dheape
Kapaces Homkap-Ouna: 123456
1 |®usunonorusa pacrenut  |B.H. MapI'TV, - ’7 2 99 1
2001
®usznonorus pacrenuii: |Cocr.: MxeBck:
5 |Y4.- MeTon. rmocooue byxapuna |®I'OY BIIO 1,2,3,4,5,6, ) 100
n.JI., JIro-  |DbxeBckas 7
o6umosa O.B. |[I'CXA, 2009
3 ®usnonorus pacrenuit  |[lonesou M.: Beicmas 1,2,3,4,5,6, ) 136 1
B.B. mkoJja, 1989 7
4 ®usunonorus pacrenuit | TpetbakoB |M. : Koinoc, 1,2,3,4,5,6, 7 57 )
H.H. u np. 1998 7
®usznonorus u ouoxumus | TpeTbsiKoB M.: KomnocC,
cenbckoxo3sgiictBennpix  |H.H., Kom- 2000 123.45.6
5 |pacTtenuii kuH E.N., ’ ’7’ 8’ 2 101 1
Makpymna ’
H.M. u np.
Kontponbuble 3aganust  |byxapuna  |Mxesck : PUO
6 |10 ¢usuonoruu pacre- |M.JL NxI'CXA, |1,2,3,4,5,6, 2 126
HUI: METOAUYECKOE IIO- 2005. ,
colue
®dusnonorus pactenui : |Hevaesa Camapa : PUL
Meroanueckue ykazanus |E.X., [{a- CI'CXA, 2013 1234 hi}f?/tiiﬁ?}g;; £
7 |u pabovast TeTpaab I |pEBCKast 5.67.8 2 4231900
BBHITIOJIHEHHUS J1abopatop- |B.M. -
HBIX paboT
®usnonorus pactenuit : [Kosanenko |Camapa : PUILL
Metoaudeckue ykasanus (M.B., Map- |CI'CXA, 2013 1234 hi;ﬁgﬁgﬁ?i}g £
8 |u pabovas TeTpaib IId  |KOBCKas 5’ 6’7’8 2 D'd 1319 0'1
BhINosiHeHus nadopatop- |I".K., B.M. T -
HBIX paboT [{apeBckas
7.3 Ilepeyenb UHTEpHET-pecypcoB
1. Hurepuer-nopran P®I'BOY BO «Mxesckas I'CXA» (http: por-

YHUBEPCUTETA.

tal/izhgsha.ru);
2. 9bC rucont.ru

3. ®u3nosorus pacTeHUi. [DIEeKTPOHHBIN pecypc] : KOHCIEKT JieKiui /. B.
M. T'onea, H. A. T'aesckuii, T. W. T'onoBanoBa u ap. — DnekTpoH. aaH. (2 M0O). —
Pexxum nocryna: http://files.lib.sfu-kras.ru/ebibl/umkd/165/u_lectures.pdf

4.C.C. MengeneB. UznarensctBo: M3marenbctBo CankT-IlerepOyprckoro

I'onx:

2004.

fizrast.ru/skachat/medvedev.html

Crpanuir;
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http://rucont.ru/efd/231902
http://rucont.ru/efd/231902
http://rucont.ru/efd/231901
http://rucont.ru/efd/231901
http://files.lib.sfu-kras.ru/ebibl/umkd/165/u_lectures.pdf

7.4 MeToanuyecKue YKa3aHUs M0 OCBOCHUIO JUCHUILTHHBI

[lepen u3ydyeHHeM NUCHMIUIMHBI CTYJEHTY HEOOXOIUMO O3HAKOMHUTBHCSA C
paboueil mporpaMMoil JUCIUIUIMHBI, Pa3MEIEHHON Ha MOpTajie U MPOCMOTPETH
OCHOBHYIO JIUTEpaTypy, IPUBEACHHYIO B paboyeil mporpamMme B pazzee «Y4eOHo-
MeToaAnuYecKoe U MHpOpMaIMOHHOE oleclieueHrue AUCHUILIMHBDY. KHuru, pasme-
HICHHBIEC B AJIEKTPOHHO-OMOJIIMOTEYHBIX CUCTEMAX JOCTYIHBI U3 JHO00M TOUKH, T]ie
uMeeTcsl Bbixoll B «IHTepHeT», BKIOYas JOMAIIHUE KOMIBIOTEPHI U YCTPOUCTRA,
no3BoJIsAOImuKe padoTath B ceTu «MHTepHET». Ecau BeIABIIM IPOOIEMBI TOCTyIA K
yKa3aHHOM JHUTepaTrype, 0OpaTUTECh K MPenoJaBaTeio (Jub0 Ha 3aHATHUAX, JIUOO
yepe3 nopTajl aKaeMun).

JI1st u3ydeHus TUCUUILUIMHBI HEOOXO0AMMO UMETh YUCTYIO T€TPajib, 00BEMOM
He MeHee 48 JIMCTOB I BBINOJIHEHUs JabopaTopHbIX padot. Ilepen Havanom na-
OOpaTOPHBIX 3aHATHI HAJ0 MOBTOPUTH JICKIIMOHHBIN MaTepual Mo TeKyIIeh Teme.

Jist 3¢(hEeKTUBHOTO OCBOEHUS TMCUHUILIUHBI PEKOMEHIYETCS MOCeniaTh BCe
BH/IbI 3aHATHI B COOTBETCTBUH C PACIIMCAHUEM M BBITIOJIHATH BCE JOMAIIHUE 3a]1a-
HUs B YCTAaHOBJICHHBIE NPEMNOIaBaTEIEM CPOKHU. B ciiyyae mporycka 3aHATHI 1O
YBAXUTEIBHBIM MPUYMHAM, HEOOXOIUMO MOJOUTH K MPENOoAaBaTeNI0 U MOJYyUUTh
WHJMBUAYAJIBHOE 3aaHUE 10 IPOITYLIEHHON TEME.

[Tony4yeHHbIE 3HAHUS U YMEHUS B IIPOLIECCE OCBOCHUS JUCLUILIMHBI CTYJCH-
Ty PEKOMEHIYeTCsl MPUMEHATH JJIA PEIICHHs] CBOMX 3a/Jad, He 00s3aTelIbHO CBS-
3aHHBIX C MPOTPaMMON TUCHUIUIMHBIL. Hanmpumep, npu BeIpallliBaHUXM KOMHATHBIX
pacTeHull y ce0s JoMa WM B OTKPBITOM FPYHTE Ha IpuycaaeOHoM ydyacTke. Taxxke
KOHCYJIbTUPYITE 3HAKOMBIX IO CO3/IaHHUI0 ONTUMAJbHBIX YCIOBHM AJIA pOCTa U
Pa3BUTHS PACTCHUIN UCXOIA U3 UX (QU3UOJIOTHYECKUX OCOOCHHOCTEH.

Brnanenne koMMeTeHIUSAMH AMCIUIUIMHBI B MOJTHOW Mepe OyJeT MOATBEp-
XKIaThCsl Bammm yMeHHEeM CTaBUTh KOHKPETHBIC 3aJja4M ISl CO3/IaHUs OJIaronpu-
ATHBIX YCIIOBUM BBIPALIMBAHUSI PACTEHUMN, a TAKXKE BBISABIATH CYIIECTBYIOIIHE
POOJIEMBI.

[Tony4yeHHbIe TPU U3YUYEHUU IUCHUIUIMHBI 3HAHUS, YMEHUS U HABBIKK PEKO-
MEH/TyeTCSI KCTIOJIb30BaTh MPHY BHITIOJIHEHUH BBITYCKHBIX KBaTU(UKAIITMOHHBIX pa-
00T, a TaKKe Ha YYCOHBIX U MPOU3BOJICTBEHHBIX MPAKTHKAX.

7.5 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOIMH, BKJIOYas NepedyeHb HHGOp-
MALMOHHO-CIIPABOYHBIX CUCTEM (IIPU HEOOXOAMMOCTH)

[Tepeyerr MHPOPMAIIMOHHBIX TEXHOJOTUM, MCTOIB3YEMbIX MPH OCYIIECTB-
JeHuu 00pa3oBaTENLHOTO MpoIlecca MO MUCHUIUIHHE (MOIYII0), BKIIIOUAs Tepe-
YeHb MIPOTrPAMMHOTO O0ecTiedeHHsT M HH(POPMAIIMOHHBIX CITIPABOYHBIX CHCTEM:

[Touck nndopmaruu B rinodanbHoit cetu UaTepHer

Paborta B 271€KTpOHHO-OMOIMOTEUHBIX CUCTEMAX

Pa6ora B DMOC By3a (paboTa ¢ MOPTAJIOM M OHJIAWH-KYpCaMU B CHCTEME
moodle.izhgsha.ru)

25



MynbTUMEIUIHBIE TEKIUN

PaboTta B KOMIIBIOTEPHOM KJjlacce

KomneloTepHoe TecTupoBaHue

[Ipy m3ydyenun ydyeOHOro Marepuaia UCIOJIb3YeTCs KOMIUICKT JIMIICH3UOH-
HOTO MMPOTPAaMMHOTO 00eCTIeYeHHS CIIEYIONIEr0 COCTaBa:

1. Onepannonnas cucteMa: Microsoft Windows 10 Professional. Tloanucka

Ha 3 roma. JloroBop Ne 9-BJ1/19 ot 07.02.2019. Ilocnenusisi goctynHas Bepcus
nporpammel. Astra Linux Common Edition. {orosop Nel73-I'K/19 ot 12.11.2019
T.

2. bazossriii maket nporpamm Microsoft Office (Word, Excel, PowerPoint).
Microsoft Office Standard 2016. beccpounas munensus. JJloroBop Ne79-I'K/16 ot
11.05.2016. Microsoft Office Standard 2013. beccpounas nunensus. Jloroop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard
2013. beccpounas nuuensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office Pro-
fessional Plus 2010. beccpounast nuuensus. Jloroop Nel06-I'K ot 21.11.2011.
P7-O¢uc. Horoop Nel73-T'K/19 ot 12.11.2019 r.

3. MHpopMallMOHHO-CIIpaBOYHasl cHCcTeMa (CIPaBOYHO-NPABOBAsI CUCTEMA)
«Koncynprant 1itocy. Cornamenne Noe MKI12016/JICB 003 ot 11.01.2016 ans
UCIIOJIb30BaHuUs B YUEOHBIX LEeNsIX 6eccpouHoe. OOHOBIsETCS peryisipHo. JIumen-
31s Ha BCE KOMIIBIOTEPHI, UCIIOJIb3yEeMbI€ B yUeOHOM IpolIecce.

OOGyuaronuMcst o6ecriedeH J0CcTyn (yIaICHHBIN TOCTYI) K CJIEIYIOIMIUM CO-
BPEMEHHBIM Tpo(decCHOHaIbHBIM 0a3aM AaHHBIX U MH(GOPMAILMOHHBIM CIPAaBOY-
HBIM CHCTEMaM:

NudopmanmoHHo-cripaBoyHasi cuctemMa (CIpaBOYHO-IIPaBOBasi CHUCTEMA)
«KoncynsranTtlimrocy.

«1C:Ilpennpusatue 8 wuepe3 HMuTepHer nnsi y4yeOHBIX 3aBEACHUI»
(https://edu.1cfresh.com/) co cnenyromumu npunoxenusimu: 1C: byxranrepus 8,
1C: VYmpaBnenue toproBieii 8, 1C:ERP Vmnpasnenue npennpustuem 2, 1C:
VYmupasnenue Hameit pupmoit, 1C: 3apruiata u ynpasieHue nepcoraniom. Oomay-
HBII CEpPBUC.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCIUIIJINHBI
«®U3UOJIOT sl PACTEHUI»

VYyeOHast ayauTOpus sl MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIA, TPYIIOo-
BbIX M WHIAUBUIYAJIBbHBIX KOHCYJbTAlUN, TEKYIIEr0 KOHTPOIS U MPOMEXKYTOUHON
aTTecTalMi. AyAUTOPUS, YKOMIUIEKTOBAHHAS CIEUUATU3UPOBAHHON MeOeNblo U
TEXHUUYECKUMHU CPEJCTBAMHU OO0YUYEHUs, CIyKalUMHU JJI IPEICTaBICHUs yueOHOU
uHpopMaluu OOJBIION ayIUTOPUHU: NEPEHOCHON KOMIIBIOTEP, MPOEKTOp, IOCKA,
DKpaH.
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VYuebHnas aynutopus JUisl MPOBEICHUS 3aHATUI JEKIIMOHHOTO TUMA, TPYIIIO-
BBIX M WHJMBUYAJbHBIX KOHCYJbTAIIM, TEKYIIETO KOHTPOJA U MPOMEKYTOUHOU
aTrrectaniui (JTaOOpPaTOPHBIX 3aHATHUM). AyIUTOPHUSA, YKOMIUICKTOBaHHAs CIeIMa-
JU3UPOBAHHON MeOCNIbI0 U TEXHUYCCKUMHU CPEJCTBAMHU OOYUYCHHMs, CIyKaIluMU
JUIS TIpEJICTaBICHUsT y4eOHOM uHdOpManuu OOJBIION ayJUTOPHHU: MEPEHOCHOU
HOYTOYK, JlabopaTopHOoe o0opyaoBaHue: AKBaAuCTUIATOp, bansa BonsHas, Becsl
ananutuuyeckue BJIA, Becolt BJITD-150, BeiTskxuo# mkad, Mukpockon Mukmen
buonam, CymmnsHelii mkad.

[Tomemenne s caMOCTOSTENbHOW paboThl. [lomemmenne ocHaIeHo KOM-
MBIOTEPHOM TEXHHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceth «HHTepHeT» u
oOecrieueHneM J0CTyNa B 3JEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIBHYIO Cpe-
JTy OpraHu3aIuu.

[ToMemenus st XpaHeHUs] U IPOPUITAKTUUECKOTO 00CITyKUBaHUSI y4eOHO-
ro 000py/I0BaHUSI.
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®OH/J
OLIEHOYHbIX CPEJACTB
o JUCHUITUHE «DU3M0JI0THA PacTeHUiD)
OcHoBHOI npodeccrnoHanbHOW 00pa30BaTeIbHON IPOrpaMMBbI BBICIIETO 00pa30-
BaHUsA
10 HaIIPaBJICHUIO TOATOTOBKU «JlecHoe 1es10»
npouiab NOAroToBKM — CagoBO-apKOBOE CTPOUTEIHCTBO
KBaJIM(PUKALIMS BBITYCKHHKA - OaKajaBp
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1.HACHOPT ®OHJIA OHEHOYHbBIX CPEACTB

HasBanue paznena

Kon xonTposnu-
pyeMoOH KoMIie-

OLeHOYHEBIE
cpencTBa Jst

O1neHoYHbBIE
cpenacTna Juist

O1eHOYHBIC CPEICT-
Ba ISl IPOBEPKHU

TEHIINU MIPOBEPKH 3HA- | MPOBEPKHU yMe- | BIaJACHHUI (HABHIKOB)
(wm e€ yacTn) Huii (1-i1 oran) | Huit (2-i1 5Tam) (3-# »Tan)
®dusuonorus pac- OIIK-2
N Tectsr 1-10
TUTEILHOM KICTKU OIIK-5 3amanus 1-4 3aganus 5-7
Bonpocsr 1-17
IIK-13
BOHHHHu o0men OIIK-2 Tecter 11-20 Samanmsa 21-28,
pacTeHuit OIIK-5 Bompocs: 18-26 3aganug 8-20 30-39
TK-13 P
Porocunres 8%5? Tectnr 21-30 3aganus 40, Sanaus 49-55
TK-13 Bompoce 27-36 | 42-44,46-48
Avixamme 83?? Tector 31-40 3ajanus 56- Bananus 65-67,
K-13 Bornpocsi 37-43 59,62-64 69-72
MusnepaiibHOE TH- OIIK-2
ramme OIIK-5 Teetot 4150 | 5 s 73-80 | 3amanus 82,84,87
Bomnpocsr 44-51
I1K-13
Poctw p EB BUTHE OIIK-2 Tector 51-60 3amanus 89,
pacTeHun OIIK-5 B 57-61 91-94 3ananus 95-99
K-13 Omnpockl 52- -
AILVaHTauHﬂ U yc- OIlK-2 Tectst 61-70
TONYMBOCTD OIIK-5 3amanne 93 Samanmsa 100
Bomnpocs! 62-66
ITK-13
dusznonorusa u
OIIK-2 3aaHus 3amaHus
owomnder | omcs | femIl | waidse, | 6
po © TK-13 onpoc 61,68,81 86,38

CTBa yporkas

2. Metoan4yeckne MaTepuaJibl,

omnpeesilouIue NpoueIypbl OleHNBAHUS KOMIIeTEeHIIU

2.1 Onucanue nokasaresei, KAl U KPUTEPHEB OLCHUBAHUS KOMIIETEHIHI
[Toka3zarensiMu ypOBHSI OCBOGHHOCTH KOMIIETEHIIMH Ha BCeX 3Tanax ux (OpMHUpPOBAHUS SABISIOT-

Ci:

1-# 3Tan (ypoBeHb 3HAHUI):
— YMeHne oTBedYaTh Ha OCHOBHEIC BOITPOCHI U TECTBI Ha YPOBHC IMOHUMAHUA CYTH — YIOBJICTBO-

putensHo (3).

- YMeHue rpaMoTHO paccy JaTh MO TeEME 33JJaBa€MbIX BOIIPOCOB — XOPOLIO (4)

- YMenue ¢popMynupoBaTh MpoOIeMbl [0 CYTH 337aBa€MbIX BOIIPOCOB — OTJIMYHO (5)
2-i1 3Tan (ypoBeHb YMeHHIA):
- YMeHue pemath IpocThle 33Ja4i C He3HAYUTEIbHBIMU OIIMOKAMU - Y0BJIETBOPUTENBHO (3).
- YMeHue pemaTh 3a/1a4u CPEeTHEH CJI0KHOCTH — XOpouio (4).
- YMeHue pemiarh 3a/1a4y MOBBIIIEHHOH CII0KHOCTH, CAMOMY CTaBHUTb 3aJauu — OTJINYHO (5).
3-ii 3Tan (YpoBeHb BJIaJIeHUSI HABBIKAMM):
- YMenue ¢popMyIHpoBaTh U peIiaTh 3a/1a41 U3 PAa3HBIX Pa3esIOB ¢ HE3HAUYUTEIbHBIMU OLIHO-
KaMH - YIOBJIETBOPUTENIHHO (3).
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- YMeHue HaXoIuTh MPOOJIEMBI, pelIaTh 3a/1a41 MOBBIIIEHHON CIIOKHOCTH — X0poIo (4).
- YMeHue caMOMy CTaBUTb 3aJ[auil, HAXOAUTh HEJOCTATKU U OIIMOKU B PELIEHUAX — OTIMYHO

(5).

2.2 MeToauka olleHUBAHHS YPOBHS ¢(hpOPMUPOBAHHOCTH KOMIIETEHINI B 11eJIOM 110 AU C-
HUILINHE

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIMH B IIEJIOM IO JUCIUIUIMHE OLIEHHUBACTCS
Ha OCHOBE Pe3yJIbTaTOB TEKYILIETr0 KOHTPOJIS 3HAHUH B IPOLIECCE OCBOEHUS TUCIIUITIIMHBI — KaK
CpeaHuii 6ayul pe3yIbTaTOB TEKYIIMX OLIEHOYHBIX MEPOTIPUSATHIA B TEUCHHE CEMECTPA;
Ha OCHOBE PEe3yJIbTaTOB IIPOMEKYTOUHON aTTECTAllUU — KaK CPeJIHss OLIEHKa [10 OTBETaM Ha BO-
MPOCHI 3K3aMEHAIMOHHBIX OMJIETOB U PELICHHUIO 337ay;
0 pe3ysbTaTaM y4acTHs B HAy4HOH paboTe, OJMMIINAAaX U KOHKypCax.
Ornenka BbICTaBIsIeTCs 1O 4-X OAJIbHOM MIKaJle — HEYIOBIETBOPUTENHHO (2), yIOBIETBOPUTEIHHO
(3), xopomo (4), oTau4HO (5).

3. TunoBbie KOHTPOJIbHBIC 3a1aHUA TCCTHI 1 BOIIPOCHI

3.1 3apanus

1. Haiinure ocmotuueckoe nasinenue 0,2 M pactBopa xsopucroro kamus npu 0 °C. M3orouHu-
yeckui K03(ppULMeHT JTaHHOTO pacTBOpa paseH 1,8.

2. Omnpenenure BEIUYUHY OCMOTHYECKOTO JABJIEHMS KIETOUHOI'O COKa MPHU 17 °C, eciu us-
BECTHO, YTO M30TOHMYECKHUI AJI JAaHHOM KJIETKU pacTBOP caxapo3bl UMEET KOHLECHTPALUIO
0,3 M.

3. B xseTkax KOpHel KakuX pacTeHUil OoJibllle OCMOTHYECKOE JIaBJICHHE KJIETOYHOTO COKa: pac-
TYLIMX Ha COJIOHYAKaX WM PACTEHUH HE3aCOJEHHBIX MOYB? Y pacTeHUM BBIPOCUINX B TECHU-
CTOM BJI&XKHOM MECTE WJIH pacTylux B crenu? Kak oObACHUTH 3TH pa3nuyus?

4. Kycouku ogHON M TOM K€ pacTUTEIbHOW TKaHU norpyxeHsl B 1 M pactBop caxapossl u 1 M
pacTBOp XJIOPUCTOro HAaTpHsl. B KakoM M3 Ha3BaHHBIX PaCTBOPOB OyIeT OTMEUEH Oojiee CUilb-
HbIH 1azmonn3? Kak 310 00bsicHUTH?

5. B mecTh cocynoB HaJIUTHI PacTBOPHI caxapo3bl, UMEIOLIMEe ocMoTHUYecKoe aaBieHue: 1) 500,
2) 1000, 3) 1500, 4) 2000, 5) 2500, 6) 3000 xITA. B 3T pacTBOpHI MOMECTUITN MOJTOCKH, BbI-
pe3aHHble M3 KapTo(enbHOro KIyOHs, JJIMHA KOTOPBIX 0 MOTpyXeHus coctaBisuia 40 MM.
Yepes 30 MUHYT AJIMHA NIOJIOCOK OKa3ayiach paBHOMU: 1) 42 mm, 2) 40 mm, 3) 38 mm, 4) 35 MM,
5) 35 MM, 6) 35 mm. Kak 00BsCHUTH COBNAJZIEHHE PE3yJIbTATOB B TPEX MOCIETHUX pacTBOpax?

6. Kycouku snuaepmuca Jiyka ObUIM BbIIEP)KaHbI B T€YEHHE HECKOJIBKUX YacOB B TMIIOTOHUYE-
ckux pactBopax KNOs u Ca(NOs),, a 3aTeM nepeHeceHbl B TMIIEPTOHUYECKUI pacTBOp caxa-
po3bl. B KakoMm M3 yKka3aHHBIX BapuaHTOB OmbiTa Oy/eT HaOmroaaThesi Gojiee OBICTPHIN mepe-
XO0JI OT BOTHYTOTO (c1a0b0ro) mia3mMoiin3a K BhIMykJIoMy (Oosiee cunmbHOMY)? C 9eM 5TO CBSI-
3aHO?

7. Tlpu morpyk€HHH MOJIOJIOTO JIMCTOYKA 3JIO0JEH B TMIEPTOHHMYECKUN pacTBOpP HaOII01alIOCh,
4TO y KJIETOK, 3aKOHUMBIIUX POCT, yepe3 20 MUHYT HACTYIWJI CUIIbHBIN IUIa3MOJIN3, TOT/1a KaKk
B PacTYIIMX KJIETKaX B TEUEHHE 2 4acOB COXpAaHsUICA ci1alblif mua3zmonu3. Kak 00bsICHUTH MO-
Jy4YEHHBIE PE3YJIbTaThI?

8. PacTtBOpBI, HMEIOIINE OCMOTUYECKOE AaBJICHUE 8 U 9 aTM., BBI3BAIM IJIa3MOJIU3 KIIETOK HC-
CJIElyeMOM TKaHH, & B paCTBOPaX, OCMOTHUUYECKOE JABJIEHUE KOTOPBIX paBHO 6 U 7 aTM., Ijas3-
MoJiM3a He Habmoanock. YeMy paBHO OCMOTHYECKOE J1aBJIEHUE KIETOYHOIO CoKa?

9. HaiiTu 0OCMOTHYECKOE JaBIEHHE KIETOYHOro coka npu 17 °C, eciu usBectHo, yro 0,3 u 0,4 M
pPacTBOPHI caxapo3bl IMJIa3MOJU3a KJIETKH He BbI3bIBaiOT, a B 0,5 M pacTBOpe HabmomaeTcs
IJ1a3MOJIN3.

10. Haittu cocyiiyro Cuily KJIE€TOK €CJId M3BECTHO, YTO B PACTBOpAx, UMEIOIMIMX OCMOTHYECKOE
JaBieHue 3 U 5 aTM., pa3Mepbl KJIETOK YBEIMUMUINCh, @ B pACTBOPE, OCMOTUYECKOE /1aBJICHUE
KOTOPOro 7 aTM., IPOU30ILI0 YMEHbIIEHHE 00bEMa KIIETOK.

11. Yemy paBHBI cocyIias cuia KJIETKH U TYpropHOE 1aBJIEHUE: a) IPU ITOJIHOM

30



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

HACBIIEHUH KJIETKU BOZOH; 0) MpH Ma3Moin3e; B) Ipu HuToppuse?
Cocymas cuja KJIETKU paBHa 5 atM. UeMy paBHO TYpropHoe AaBJI€HHE 3TOW KJIETKH, €Cld
U3BECTHO, YTO OCMOTUYECKOE JaBJIEHNE KJIETOYHOIO COKa paBHO 12 atm.?
Knerka norpyxena B pactBop. OcMOTHYECKOE AaBlIeHHE KiIeTouHOro coka paBHo 700 xlla,
HapyxHoro pactBopa — 500 k[la. Kyzna noiinet Boxa? (pazdepute Tpu BO3MOXKHBIX CITydast).
OcmoTHYecKoe AaBlIEHHWE KIETOYHOIO COKa paBHO 16 aTMm., a TypropHoe JaBJ€HHE 3TOMN
KJIETKU COCTaBJISIET ¥4 OT MAaKCUMaJIbHOW BEIMYMHBI. UeMy paBHBI cOCyIlas cujla U TypropHOe
NABJIEHUE DTOU KIIETKU?
KneTka HaxoIUTCS B COCTOSIHUM IIOJIHOTO HAacChIeHUs! BOJOW. OCMOTHYECKOE J1aBIECHUE Kile-
TOYHOTO COKa paBHO § aTM. UeMy paBHa cocylilias cujia U TypropHoe JaBJIeHUE 3TON KIETKH?
KneTka HaxoauTCs B COCTOSIHMM IJIa3MOJIM3a. YeMy paBHBI OCMOTHYECKOE JABJIEHUE KIIETOY-
HOTO COKAa U TYpropHOE€ JIaBJICHHE 3TOIl KJIETKH, €CITM U3BECTHO, YTO COCYIAsi CHJIa 3TOU
KJIETKU paBHa 5 aTm.?
MO>HO 11 OTHATH BOAY OT KIJIETKU MOCIE JOCTHKEHHUS COCTOSHUS TOJTHOTO 3aBsAaHMs, T.€.
noJiHOM notepu Typropa? O0bsiCHUTE.
Knetka norpyxena B 0,3 M pactBop caxapo3sl. Kyzaa moiiner Bona, eciau U3BECTHO, YTO OC-
MOTHYECKOE JIaBJICHUE KJIETOUYHOro paBHO 10 aTM., TypropHoe aaBjieHue 8 aTM., a TeMIepa-
Typa pactsopa 15 °C?
KneTka norpyxeHa B AUCTUIUIMPOBAHHYIO BoJy. B kakoMm ciydae kiieTka OyJeT HacachIBaTh
BOJY, a B KAKOM He OyzeT?
Knerka, umeromas 0oCMOTHYECKOE JaBJIEHNUE KJIETOYHOIO coKa 12 aTtM., morpyeHa B U30TO-
HUYECKHil pacTBOp. UTO mpou3oiaeT ¢ kieTkoi? (pa3depuTe 1Ba BOZMOXKHBIX Cydasi).
Pacrenue 3a I yac ucnapuio 200 r, a KOpHEBas cucTeMa MOTJIOTHIIA 3a 3TO ke Bpems 150 r
Bo/bl. Kakue ycnoBus BHEIIHEH Cpeibl MOTIIM BBI3BATh YKa3aHHOE HECOBMAICHHUE KOJIUYECTBA
MOTJIOUIEHHON U HcriapeHHOoU Bobl? Kak 3To oTpazutcs Ha pacTeHUU?
[Touemy xoJs0/1Hast MOYBA Ha3bIBAETCS (PU3HOTOTUYECKH CYXOU?
Pacrenue, nmerorniee TUCTOBYIO TTOBEPXHOCTh 15 I[Mz, ucrnapuio 3a 2 daca 30 r Bogel. Uemy
paBHA HHTEHCUBHOCTb TPAHCIIUpALUU?
Uemy paBeH TpaHCHHUPALMOHHBIN KOA(DPUIIMEHT IMOCeBa, UCTAPUBIIETO 3a BEreTAllMOHHBIN
Nepuos 2 T BOJIbI M HAKOMMBLIETO 3a 3TO Bpems 10 Kr cyxoro BemectBa?
Kak 00bsACHUTH 3aBsAaHUE JIMCTHEB B JKAPKUU JIETHUN J€Hb MPHU JOCTATOYHOM KOJUYECTBE
BJIard B IOYBE M JIMKBUIALIMIO BOJHOTO Je(QUIIUTA HOUBIO?
Pacrenue ObU10 BbIIEPKAHO HECKOJIBKO YAaCOB B TEMHOTE, 3aTEM BBICTABJICHO Ha MPSMOM COJI-
HeuHbIN cBeT. Kak u3menuTcs npu 3tom tpancnupanusa? [Houemy?
[TpoayKkTUBHOCTB TpaHcIupauuu paBHa 4 1/1. Haligute TpaHCcHMpalimoHHbIN KO3 PUIIUEHT.
Tpancnupaunonssiii kospunuent pasen 125 mu/r. Haligure npoayKTUBHOCTH TpPaHCIHpa-
1107078
3a BereTalMOHHBIN MEepUOJl paCTEHNE HAaKONWIIO 2,1 KT OpraHUYECKOro BEIIECTBA U UCIIAPUIIO
3a 970 Bpems 525 Kr Boabl. OnpeneauTs NPOIyKTUBHOCTh TPAHCIUPALMH.
Y HEKOTOPBIX KOMHATHBIX PACTEHUM HE3a0JIT0 NEPE] T0KIEM IMOSBISAIOTCSA KAl BOJBI Ha
KOHUYHKaX JUCTheB. Kak 00BSICHUTD ATO siBJICHUE?
CKOJIBKO BOJBI UCIIAPUT PACTEHUE 32 5 MUHYT, €CJIM MHTEHCUBHOCTh TPAHCIIMPALIMM €T0 paB-
a 120 1 /(M**4), a TOBEPXHOCTH JHCTheB — 240 cm™?
JIBa moaBsiMX noGera MOCTaBJIEHbI B COCY/L C BO/IOM, MPHUYEM Y OJTHOTO U3 HUX Cpe3 CTeOIIs
ObLT BO300HOBJIEH 101 BojioM. Kakoit mober ObicTpee W MoiHEe BOCCTAHOBUT CBOW Typrop?
[Touemy?
B yem oTiMune MexaHn3MOB MOTJIOUIEHHS BOJbI HA0YXaIOIIUM CEMEHEM U MPOPOCTKOM?
B xakom ciy4ae HHTEHCHBHOCTb TpaHCHHpAHu Ooibiie: y 000C00JIEHHOT0 PacTeHUS WIN Y
TaKOT0 K€ pacTeHus B TycToM moceBe? OOOCHYNUTE CBOW OTBET.
[lepeHoc pacTeHmii, BbIpallMBacMbIX B BOAHOHN KyJbType, Ha Oojiee KOHLEHTPUPOBAHHBIN
pacTBOp MOJKET BbI3BaTh BPEMEHHOE 3aBsiIaHUE, 3aTeM Typrop BoccTaHaBnuBaercsa. Kak 00b-
SICHUTB 3TO siBJIeHUE?
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TpancnupannoHHbiii kK03 PuumeHT U KOAIPPHUUUEHT BOAONOTPEONICHUS, 3aBUCUMOCTH OT
BHYTPEHHUX U BHEIIHUX YCJIOBUH, CIOCOOBI UX CHU)KEHUS.

[Touemy K.A. TumupsizeB Ha3bIBaI TPAHCIUPALUIO «HEH30EHKHBIM 3II0M»?

[Touemy a) Berep yCHJIMBAET TpaHCHUpALUIO? 0) ONMYIIEHHOCTb JIMCTHEB YMEHBIIAET UX Ha-
IPEBAHNE HA COJTHEUHOM CBETY?

VY pacreHust, KOpHH KOTOPOro MOrPY>KEHbl B YUCTYIO BOJY, IIPU AOOABICHUU K HEll COIM Mo-
KeT HaOI0IaThCsl BpEMEHHOE 3aBsilaHue, OJJHAKO Yepe3 HECKOJIBKO YacoB €ro Typrop, Bepo-
ATHO, BOCCTAaHOBUTCSI. OOBACHUTE ITO SIBJICHUE.

PacTenue OBUIO OCBEIICHO CHayYaa 3eJIeHbIM, a 3aTEM CHHHM CBETOM TaKOH K€ MHTEHCHBHO-
cTu. B xakux mydax Oyzaer HabmogaTbes Oojiee OBICTPOE MOTJIOIIEHUE YIIIEKUCIOThI JIUCThS-
mu? [Mouemy?

CKOJIBKO OpraHMYecKOro BeLIecTBa BbIPAOOTaeT pacrTeHue 3a 15 MMH, eciaM HU3BECTHO, YTO
WHTEHCUBHOCTh (poTocuHTe3a cocTaBisier 20 MF/(IIMZ"-I), a MOBEPXHOCTh JINCTHEB paBHA 2,5
M.

Kak 00BsicHUTH TpekpalieHue (OTOCHHTE3a Y CPE3aHHOTO U MOCTABJICHHOTO B BOAY JIHCTA
IPU CaMbIX OJIAarONPUATHBIX YCIOBUAX?

HazoBure BO3MOXHbBIE IPUUUHBI TOTO, YTO Y MYTAHTHBIX PACTEHUI ropoxa ¢ MOHUKEHHBIM
coJiepKaHueM KapOTHUHOMJI0B (POTOCHUHTE3 IPOTEKAET MEHEE HHTEHCUBHO.

[TpuBenuTe N3BECTHBIE BaM IIPUMEPHI UCIIOJIb30BAHMSI HA IPAKTUKE TEHEBBIHOCIUBBIX COPTOB.
B yem ux npenmyiuectso?

[ToueMy copTa ¢ OTHOCUTENBHO TOHKMMHU JIMCTHSIMU B [TOCEBaX 0oJiee MPEAIOYTUTENbHBI, YEM
copTa ¢ OoJibIIel yeabHOW NOBEPXHOCTHON IIIOTHOCTHIO?

M3BecTHO, YTO CKOPOCTHh (POTOXMMHUYECKUX PEAKIHUN HE 3aBUCHUT OT TeMIepaTypbl. Mexmy
TeM (OTOCUHTE3, OCYLLECTBISAIOUIMNICS 3a CUET CBETOBOM SHEPIUH, 3aBUCUT OT TEMIIEPATYpBhI.
Kak 00bsicHUTD 3TO sIBIIeHUE?

Hazosure arporexnudeckue npuemsl, cocodctpyronue ypenndenuto KI1JI ®AP noceBos?
Uro Takoe nuctoBas Mo3auka? Y KakKUX pacTeHHUM OOBIYHO HAOJIOAETCS ATO SIBICHUE - Y
CBETOJIIOOMBBIX MM TeHEBBIHOCTHUBBIX? [Touemy?

VY pacteHuid, pacTylluX Ha IOYBaxX, B KOTOPBIX HE XBAaTaeT OINpPEAENECHHBIX MHUHEPATbHBIX
BEIIECTB, (DOTOCHHTE3 YacCTO 3aMe/JIeH. YKaKUTe BEIleCTBa, HEJIOCTaTOK KOTOPBIX MOI Obl
BBI3BaTh TaKO# 3 (DHEKT.

YeM 0OBSACHUTH, YTO KBAHTOBBIM BBIXOA (POTOCHHTE3a MOXKHO YBEIHUYUTH, €CJIM BMECTO HE-
IPEPHIBHOIO OCBEIICHUS /1aBaTh CBET KOPOTKUMH BCIBIIIKAMU, Yepeayss KOPOTKOBOJHOBBIN U
JUTMHHOBOJIHOBBIN KPacHBIN CBET?

Otnonauus U xj10po3. [IpuunHbl, BEI3BIBAIOLINE 3TU SBJICHUS U MEpPbl OOPHOBI C HUMU B IIPAK-
THUKE CEJIbCKOr0 XO035MCTBA.

['epbuny 1ypoH MmoAaBiseT GOTOCHUHTE3, HE BIMSAS B 3aMETHOM cTeneHH Ha JipixaHue. Kak
MOYKHO UCIIOJIb30BaTh 3TO 0OCTOATENBCTBO B UCCIEAOBAHUIX O (POTOCUHTEZY?

Kak ckaxkercsi: a) HOHMKEHHE KOHIEHTPALMU KUCI0pO/a, O) MOBbIIIEHNE KOHIIEHTPALUU yT-
JIEKUCIIOTO ra3a Ha NpoayKTUBHOCTH Cs-poTocuHTe3a, a Kak - Ha Cy-porocuntese? OObsICHU-
Te.

Kakoro poja onbIThl Bbl Obl TOCTABMIIM JJISI TOTO, YTOOBI ONPENENINUTh, IPUHAUICKHT JIU HC-
caenyemoe pactenue K Cs —umu Cyq — THITy?

[Tpu poronpixannu oOpazyroTcss aMUHOKUCIOTHL. [louemMy ke B TaKOM ciiyyae CUMTAIOT, YTO
3TO HeA((EKTUBHBIHN MPOIIECC U UTO MaTEpHall B HEM PacXOayeTcs BIYCTYIO?

HazoBute arporexHUYECKH IpHEM, HCIIOIB30BAHNE KOTOPOTO MOXKET CIIOCOOCTBOBATh HAKO-
IUIEHUIO OMoMacchl KyKypy3bl B IEPUOJ pOCTa € MPOXJIaJHBIMU HOYaMH U HU3KOM CKOPOCTHIO
JIbIXaHHS (OTBET MOSICHUTE).

B uem cocTouT npsAMoe U KOCBEHHOE BO3JIEMCTBUE XUMUYECKUX PETYIISTOPOB POCTA HA AbIXa-
Hue?

Kak MOXHO HCNONB30BaTh Pa3HyK TEMIIEPATYpPHYIO 3aBUCUMOCTh (DOTOCHHTE3a M JIbIXaHMS
U1 3 PEKTUBHOTO BHIPALIMBAHUS OBOIIHBIX KYJIbTYp B 3aIMIIEHHOM IPyHTE?
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Pacnionoxure (HOTOCHHTE3, NbIXaHHWE M POCT B TOPSIKE BO3PACTAHUS UYBCTBUTEIBHOCTH K
HeOIaronpusATHEIM (paKkTopaM cpeiibl (OTBET MOSICHUTE).

KakoBa poiib 3TU/IeHa B KIIMMAaKTEPUUECKOM MOJBEME JIbIXaHUS U MPU XPAHEHUU IUIOJIOB U
OBOILIEH.

XUMHUYECKUN aHAIIU3 MPOPACTAIOIIMX B TEMHOTE CEMSIH BHKHU IOKa3aj, 4To 3a 30 aHel co-
JIep>)KaHMe KpaxMaja B CEMEHaxX CHU3MIIOCh ¢ 36 10 21 %, Torna Kak coiep:KaHue pacTBOpH-
MBIX YIJIEBOJIOB (MOHOCaxapoB) BO3pPOCIIO 3a 3TOT IepUoA Beero auiib ¢ 5 10 6 %. Kak 00b-
SCHUTB 3TO HECOOTBETCTBHE?

[ToueMy MHTEHCUBHOCTH JIBIXaHUS KIYOHEH KapTodels pe3Ko MOBHIIIASTCS MPU MOHMKECHUN
TeMneparypsl ot 3 10 -1 °C.

3enenblii IUCT HA cBeTy npu Temmeparype 25 °C uarencusao noraoman CO,, a mpu MOBbI-
mwennn Temneparypsl 10 40 °C Hayan BBAEIATH yrIIEKHCIOTY. Kak 0OBACHUTH OTMEYEHHOE
U3MEHEeHHE Ta3000MeHa ucTa?

Cxonbko CO; Beiienut 1 Kr cemsiH 3a 10 CyTOK, €ciii M3BECTHO, YTO MHTEHCUBHOCTD JIbIXaHUS
stux cemsH paBHa 0,1 mr CO; Ha 1 r cyxoro Beca B 4ac, a COJepKaHUE BOJbI B CEMEHAaX —
37,5 %.

Kak 0OBSICHUTH pa3HYIO BEIMYHHY ABIXATEIHLHOTO KOA((UIIMEHTA MPOPACTAOIINX KpaxMma-
JUCTBIX U MACJISTHUCTBIX CEMSH?

B uem cXOMHBI ¥ YeM OTJIMYAIOTCS APYT OT Apyra mnpoiecc (GOTOCHHTE3a U MPOIIECC IbIXaHUs?
. [loueMy y pacTeHuil B CBETIIOE U TEMHOE BPEMS CYTOK TeMIIepaTypHBI ONTUMYM pa3inyeH?
PacturenbHble Maciia B HAUOOJBIIIEM KOJWYECTBE MPUCYTCTBYIOT B CEMEHAX, MPUYEM YacTo
OHM HaXoAATCA B 3apojbliie. B uem mpenMyinecTBa TakKOro MX MECTOHAXOXKJIEHUSI ¢ TOUYKU
3pEHHS DHEPTETUUECKUX HYK] pAaCTCHUS?

[IpencraBeTe cebe, UTO BaM MPEIJIOKWIN HCCIEA0BAaTh 00pa3ell MOYBBI C IPYrOW IIIAHETHI,
JIOCTaBJICHHBIM HAa 3eMJII0 KOCMHUYECKUM Kopabiem. Tpebyercs omnpenenuTs, CyliecTBOBaja
JM Korjaa-HuOyab Ha 2TOM IUIaHeTe Ku3Hb. Kakue aHanu3bl Bbl CUYUTAU Obl HEOOXOAUMBIM
nposectu?

[Touemy ApIxaHue TPEICTABISIET COOOM HE MPSMOE OKUCIIEHUE TITFOKO3bI, a MPOIIEeCC, COCTOs-
IIHUH U3 MHOTHX 3TaroB?

N3BecTHO, YTO B MEpPUOJ BECEHHETO COKOABUKEHHUS B MACOKE APEBECHBIX PACTEHUU COJEp-
JKUTCS. MHOT'O PaCTBOPUMBIX caxapoB. KakoBo ux mpoucxosxjaenue?

15 r mouek Beiaenunu 3a 30 muH 3 Mr CO, Onpenenvure HHTEHCUBHOCTH JABIXaHUS B MI/T-4 Ha
CyXyl0 MacCcy, €cClIM M3BECTHO, 4YTO COJAEpKaHME BOJbl B TIOYKAaX COCTaBJISET
60 % k celpoMy Becy.

Kakue (yHKIMOHANBHBIE pacCTPOMCTBA HAOMIOAAIOTCS MPU M30BITOYHOM M HecOaTlaHCHUPO-
BaHHOM MHUHEPAIbHOM MUTAHUU PACTEHUN?

B uewM 3akirouyaeTcs CTpyKTypHas pojib Ca’ u Mg2+ B KJIETKE?

Ha nucThsix kakoro sipyca B MepBYIO ouepeab 0OHAPYKUBAIOTCS CUMIITOMBI HeJjocTaTka (oc-
dopa u xanus?

KakoBa ponb moYBEeHHOM MUKPOQIOPH 1 MUKOPU3bI B KOPHEBOM IMUTAHUU PACTEHUI?
Brecenne ynoOpeHuit o1 pacTeHHs ropoxa, KOTOPbIe pacTyT Ha MOYBE C HEJTOCTATKOM a30-
Ta, MOXKET U HE MIPUBECTHU K CYIIECTBEHHOMY YJIyUlIEHUIO UX pocta. [Touemy?

BonpmmHCTBO pacTeHuit ydile pacTyT MPU UCTIOIB30BAHUHM HUTPATOB B KaYECTBE MCTOYHH-
Ka a30Ta, HO HEKOTOpbIE, MO-BUAMMOMY, MPEANOYUTAIOT HOH aMMoHus. Kakoe oTHomeHue
UMeEET ATOT (PaKT K arpOXUMHUYECKUM MTOKA3aTEeIsIM TTOYUB?

Henocratok >xene3a B mOYBE BBI3BIBAET XJIOPO3 TKAHU MEXKIY KUJIKAMH MOJIOJBIX JIUCTHEB,
TOrJa KaK HEelIOCTaTOK a30Ta OOYCIIOBIMBAET O0Ilee MOXKENTeHHE CTapbiX JUCTheB. [louemy
HEJIOCTATOK JKeJie3a U a30Ta BIUAET HAa TKaHU pa3HOro Bo3pacTa?

. IToura, Goraras docharom Kampimsi, B JEHCTBUTEILHOCTH IMOCTABIISET CIMIIKOM Majio (oc-
dopa 11 onTUMaNBHOTO pocTa pacTeHuid. OOBsICHUTE.

33



81. bone3Hb «MEIKOIMCTHOCTH» IEPCHKA, KOTOpasi, KaK M3BECTHO, BBI3BIBAETCS HENOCTATKOM
[[MHKa, [IEPBOHAYAIILHO IPEOJ0JIeBaNIach BHECEHUEM B I0Jie OOJIBIIUX KOJIUYECTB Cyib(ara
xene3a. OObsICHUTE.

82. Kakum o0pa3oM opraHM4YecKoe BEIIECTBO MOUYBHI CIIOCOOCTBYET YBEIMUYEHHUIO CEIbCKOXO035ii-
CTBEHHOW MPOyKTUBHOCTU?

83. B kakux ydacTsax pacteHus HabmogaeTcs 0ojiee BHICOKOE COJIepKAHKUE 30JbHBIX AJIEMEHTOB: B
JPEBECHHE WJIM B JIUCTHAX; B CTAPBIX MIIM B MOJOJBIX JHCThAX? Kak 0OBSCHUTH 3TH pa3nu-
yus?

84. Kakue 1uCThsi OOHAPYKHUBAIOT Oo0Jiee pPE3KO BBIPAKEHHBIE CUMIITOMBI (hochopHOro rojoa-
HUA - BepxHHUe win HuxkHUE? C yeM 3To CBSA3aHO?

85. BripamuBanue pacteHuit 6e3 noussl. ['mapononuka.

86. KakoBbl OCHOBHBIC NPEHMYIIECTBA BBIPAIIMBAHHUS PACTCHUN B CyOCTpaTHOW KYJIbType IO
CPAaBHEHMIO C BBIPALMBAHUEM B IIUTATEILHOM pacTBoOpe?

87. KakoBa 3aBUCHMOCTb YCBOEHUS pa3InyHbIX Gopm azota ot pH cpeanbi?

88. KakoBbl BakHEHIINE NMPUUYUHBI OTEPU KUZHECIIOCOOHOCTH CEMSIH M MEPBI [0 €€ COXpaHe-
HUIO?

89. UeM oTauy4aroTCs ApYr OT Apyra TPONU3Mbl U HACTHH?

90. OxapakTepu3syiiTe Mpo1ecchl, MPOTEKAIONINE MPU MTOKOE CEMSH.

91. MO>HO 1T OTHECTU K POCTOBBIM SIBJICHUSIM: a) HaOyxaHUEe CEeMsH B BoJie; 0) HaOyxaHue mo-
yek nepes pacnyckanuem? OObsCHUTE.

92. IloueMy XxpHu3aHTEMa 3al[BETAET TOJIBKO OCEHbIO? MOXHO M JOOUTHCS L[BETEHUS 3TUX pac-
TEHUH B Apyroe Bpems (JIeTom)?

93. Kak 00BSICHUTB, YTO, XBOSI COCHBI, BBIJICPKUBAIOIIAST 3HMOK MOPO3BI JI0 -43 ° C, neroM
THOHET IpH OXJIaXKAeHUH 10 -8 °C?

94. KakoBo Ouosiornueckoe 3HadeHue ¢otornepuoansma’

95. KakuMmu arpoTeXHHYECKUMH ITPUEMaMH MOKHO BIIMSTH HA POCT M pa3BUTHE PACTECHUNA?

96. Uro Takoe Tepmonepuoau3M? Y cioBus NPOBEACHUS SPOBU3ALNH KYIbTYP.

97. Koraa nabmonaetcs 0osiee OBICTPBIA pOCT pacTeHUH - JHEM MU HOublo? JleHCTBHEM KaKuX
(bakTOpOB OOBSACHSIETCS ITO PA3TUIHE

98. B ueM nposBIIAIOTCSA NEPUOJUUHOCTD M PUTMUYHOCTD POCTA, UX IPUUHHBI?

99. Kaxoii (hakTOp BHELIHEH cpeabl CIYKUT CUTHAJIOM K OCEHHEMY JIMCTOINAy JAPEBECHBIX pac-
TEHUH YMEPEHHOU 30HBI.

100.  Yro Gosee omacHO AJis paCTEHUM: 3MMHUE MOPO3bI WIH MMO3/IHIUE BECEHHUE 3aMOPO3KH?

3.2 TecTnl

1. OT™MeThTe PYHKIIMM KIETOYHOM CTEHKH:

a) MpUAAeT KJIeTKaM MEXaHUYECKYI0 MPOYHOCTh 0) oOecreunBaeT N30MpaTeIbHyI0 TPOHUIAe-
MOCTB B) OTIPEEISIET pa3Mephl U (HOPMY KIIETKH T') 3alIUIIAET OT MOBPEKACHUN 1 H30BITOYHON
MIOTEPH BOJIBI

2. O0pa3oBaHue MEPBUYHON CTPYKTYPHI O€IKa TPOUCXOINT B. ..

a) siape 0) pubocoMax B) MPOTOIIACTE T) HA MEMOpaHax IUTOIIa3Mbl

3. Kakuie U3 nepednciaeHHbIX KIETOUHBIX CTPYKTYP IPUHAICKAT TOIBKO PACTUTEIHHON KIIEeTKe?
a) muacTuabl 0) pubocombl B) ammapaT [ ofbku T) MUTOXOHAPUH 1) BAKYOIb €) KIETOYHAs
CTEHKa ) PO

4. Peakuuu ruiposIn3a KUPOB MPOXOJIAT B. ..

a) MUTOXOHApUSX 0) chepocomax B) IUTO30J€E T) pubocome

5. JlelikomnaacTel, HAKAIIMBAIOIIHE 0EJIOK, Ha3hIBAIOTCH. ..

a) OJICOTIACTHI O) MPOTEOIIIACTHI B) aMUJIOTUIACTHI T') XPOMOILIACTHI

6. [Toctymuienue B KJIETKY XKHUAKUX KOJUIOMIHBIX YaCTHUIL OCYIIECTBISETCS B MIPOLECCE. ..

a) 9K301MTO3a 0) (haronuTo3a B) MUHOIMTO3A T') JTU3UCA
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7. KneToyHasi CTEHKa paCTUTENbHBIX KJIETOK COCTOUT B OCHOBHOM U3...

a) TUIUI0B 0) OSJIKOB B) IEJUTIONO3BI T') XUTHHA

8. Kakue u3 opranest orpaHHueHbl OJJHONH MeMOpaHOii?

a) pubOCOMBI 0) SAPO B) MEPOKCUCOMBI T') XJIOPOILIACTHI JT) CHEPOCOMBI €) MUTOXOHAPUHI

9. Kakue 13 oprasei y4yacTByIOT B [IEPEHOCE BEIIECTB BHYTPU KIETKU?

a) puOOCOMBI 0) SHIOTUTA3MATUYECKUIM PETUKYIIYM B) anmapat ["obpku 1) chepocoMbl

1) TUTa3MajgeMma

10. KakoBa ¢yHKIHS B KJIETKE MUTOXOHIPHIA?

a) peryJisius BCce ACITEIHPHOCTH KJIETKH 0) TPAaHCIIOPT BEIIECTB U CUTHAJIOB B) 00pa3oBaHUE
AT® 3a cueT 3HEpIUU OKUCIIEHHUS I') CEKpEeLUsl OPIraHUYECKUX BELLIECTB

11. JIBu>keHue BoJbl yepe3 OMOIOTUYECKYI0O MEMOpaHy, KOTOpast MPOITyCKaeT BOLY U HE MPO-
IIyCKaeT pacCTBOPEHHbIE B HEHl BEIIECTBA, HA3bIBACTCH. ..

a) MUHOIIMTO30M 0) OCMOCOM B) GUIBTpAIUEH T') aKTUBHBIM TPAHCIIOPTOM

12. O HanMuUK KOPHEBOIO JABJICHUS B PACTEHUSAX CBUAETEIbCTBYET. ..

a) Typrop 0) UTOpPpU3 B) IJIA3MOJIU3 T) IJ1a4 PAaCTeHUN

13.Pactrenust Hanbosee YyBCTBUTENbHBI K HEJJOCTATKY BJIATH B MIEPHOT ...

a) 3aKJIaJKU PENPOAYKTUBHBIX OpPraHoB 0) cO3peBaHUs MJIOI0B B) BEr€TaTUBHOTO pOCTa T) HH-
TEHCUBHOTI'O pOCTa

14. Bona, Haxoad1ascst B IoYBe B JOCTYITHOM JIJIsl PACTEHUIN COCTOSIHUH,

Ha3bIBACTCH. ..

a) KalmWUIIPHOU 0) MMOMOUIIMOHHON B) TUTPOCKOITMYECKOM I') XMMHYECKHU CBSI3aHHOMN

15. Ocnabnenue NorIomeH s BOAbl KOPHSIMHU IIPH YIUIOTHEHUH I1OYBBI WIIM 3aTOIUIEHUH €€ BO-
JIOU BBI3BAHO ...

a) HEXBATKOM DJIEMEHTOB MUTAHUS 0) MEXaHUYECKUM MTOBPEXKICHUEM KOPHEH B) MOJAaBICHUEM
JIBIXaHUS T) YMEHbIIEHHEM KOJIMYECTBA JIOCTYITHOM BObBI

16. IlepeHoc MosieKkyn yepe3 MeMOpaHy 0 TPaIueHTY JIEKTPOXUMUYECKOT0 MOTEHIIMAalIa Ha3bl-
BaeTCs TPaHCIIOPTOM

a) MacCUBHBIM 0) aKTUBHBIM B) OOJIETYEHHBIM T') U30UpATEIbHBIM

17. MakcumanbHbIi BOJHBIN 1€(UIUT B JIUCThSAX PACTEHUN IIPU HOPMAJIbHBIX YCIOBUSAX BOJO-
cHaOxeHusl HabIoaeTcs ...

a) BeuepoM 0) HOUBIO B) B MOJIJIEHB T') YTPOM

18. TlepeHoC pacTBOPEHHBIX BEIIECTB MPOTUB MX I'PaJAHEHTa KOHIEHTPALIMHU C UCIIOJIb30BAHUEM
sHeprun AT® Ha3biBaercH ...

a) tuddy3us 6) akTUBHBIN TPAHCIOPT B) SK30LMTO3 T') PUIBTpaLIUs

19. JlaBnenue npororuiacta U3HyTPU Ha KJIIETOUHYIO CTEHKY Ha3bIBAETCH ...

a) TYPTOPHBIM JIaBJICHHEM 0) OCMOTHYECKHM JIaBJICHHEM B) COCYIIIEH CHIION T) TOTEPEH BOJIbI
HEOCMOTHYECKHUM IIyTEM

20. Y pacteHuii 01HON U3 QYHKIMI TpaHCIHPALUH SIBIISIETCS ...

a) obecrieueHue ryTTauuu 0) TepMOPETryIIsLKs B) BbIBEJI€HUE U30bITKA YIIIEBOAOB T') BHIBE/IE-
HUE MOYEBUHBI

21. bonbioi BKIaa B MU3y4eHHE MPOLIECCOB (POTOCHMHTE3a BHEC PYCCKUHN YUEHBIH. . .

a) K.A. Tumupsizes 6) C.I1. Kocterues B) B.W. [Mamnaaun r) A.A. KpacHOBCKkwHiA 1)

22. B kakoi 4acTH XJIOpOIIacTa OCYIECTBISETCA CBETOBas (a3a GpoTocuHTe3a?
a) BO BHeIIHeW MmeMOpaHe 6) BO BHyTpeHHEH MeMOpaHe B) B CTPOME T') B THIIAKOUaxX
23. BoccTaHOBIIEHHE YITIEKUCIIOTHI BO3yXa /10 YIiIeBoA0B ¢ ucnoas3oBanueM HAJIOH u AT®

COCTABIISICT CYTh...
a) nporecca dpoTodochopunupoanus 6) cBeToBoi (a3wl PoTocuHTE3a B) TEMHOBOH (ha3wl o-
TOCHHTE3a

r) ¢a3bl BoccTaHoByIeHH 1ukIa KansBuHa-bencona
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24. Kommiekc MOJIeKyJ XJI0pO(UIIIIOB M KapOTUHOMIOB, MOTJIOIIAIONINX CBET U MepearonX
SHEPTHUI0 BO30YKICHHS JUITMHHOBOJIHOBOMY XJIOPO(HILTY, IIyTEM PE30HAHCA, HA3bIBAIOTCHA. . .
a) peaKIMOHHBIMU IIeHTpamMu 0) GOTOCHUCTEMaMHU B) CBETOCOOHMPAIOIICH aHTEHHOH T') (OTOCHH-
TETUYECKON EIMHULIEN
25. npu neperpeBe POTOCHUHTES. ..
a) 6;okupyeTcsi 0) MOBBIIIACTCS B) CHI)KACTCS T') HE H3MEHSECTCS
26. [IporcxoxaeHNE KUCIOPO/Ia, BBIACISIONIETOCs MpU (POTOCHHTE3E?
a) CO, 0)
H,O B)cBeroBas ¢a3za r) remHOBas ¢aza
27. ®otocunTeTHIECKOE (hOCHOPUITHPOBAHUE — ITO. ..
a) cunre3 AT 3a cuet sHepruu csera 0) oOpazoBaHue Makpodprudeckux cpszeit ATD 3a cuer
sHepruu okucieHus B) cuate3 AT® n3 AJID u Heoprannveckoro Gocdopa npu OCBEICHHH
pactBopa xiopoduiuia
r) cunte3 AT®, conpskeHHBIN ¢ GOTOMHAYIIUPOBAHHBIM TPAHCIIOPTOM 3JIeKTPOHOB 10 DT1]
dboTocuHTE3a
28. IlpeumymiectBo anantanuu porocunreza CAM-pactennii (CykkyneHToB) nepen Cs-
pPAcTeHUSMHU B YCIOBUSX 3aCYIUTUBBIX MECT OOMTaHHSI COCTOUT. ..
a) B MOIIIHOM TIPHUCACBIBAIOIIEM JICHCTBUHU TPAHCIIMPAIIUHU B )KapKOe BpeMs JHS 0) B BBICOKOMH
WHTECHCUBHOCTH ()OTOCHHTE3a IMPH 3aKPBITHIX YCTHUIIAX B) B CUIILHO Pa3BUTOM KOPHEBOW CUCTe-
Me, TOXOJSIIEH 0 YPOBHS TPYHTOBBIX BOJ T') B TOM, YTO pa0OTaeT BPEMEHHOMN MPUHITUT KOOTIe-
paruu GoTocHHTE3a
29. HakomieHue B IUCThAX aCCUMUIIATOB (IPOAYKTOB (DOTOCHHTE3a) B pe3ybTaTe 3aTpyAHEeH-
HOT'O MX OTTOKA MPUBOANT K ...

a) MOBBIIIEHUIO0 MHTEHCUBHOCTH ()OTOCHUHTE3a 0) MOBHIMICHUIO MPOTYKTUBHOCTU (DOTOCHHTE3A
B) CHIDKEHUIO HHTEHCHUBHOCTH ()OTOCHHTE3A T') CHauaia K MOBBIIIEHUIO, @ TOTOM K CHHXKEHUIO
WHTEHCUBHOCTU (POTOCUHTE3A
30. Cpegnum KIIJI ®AP (hoTocMHTETHUECKH aKTUBHAS paidalius) ISl TOCEBA CUUTACTCS

%.
a) 3-56) 0,5-1,5B) 1,5-3,0 1) 6-10
31. ®dynkuus, npucyas BCeM KUBbIM OpraHu3Mam — 3T0. ..

a) MUHepallbHOE UTaHue 0) AbIxaHue B) GOTOCUHTE3 T') XEMOCHHTE3

32. opraHou/ipl, HPUHUMAIOIIUE YUYaCTHE B IPOLIECCE JIBIXaHUs HA3bIBAIOTCA. . .

a) MUTOXOHPUU 0) XJIOPOTIIIACTHI B) pUOOCOMBI T') TIEKOTIACTHI

33. ®epMeHTHI, KOTOPBIE KaTaIU3UPYIOT OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUHU B KIIETKE,
Ha3bIBAIOT. ...

a) cuHTeTa3bl 0) U30Mepasbl B) OKCUIOPEAYKTa3bl I)IHIPOIIa3bI

34. HayanbHbIi 3Tam AbIXaHUS, UAYIIHI 0e3 yuacTusi KUCI0po/a, Ha3bIBaeTCsl. . .

a) 6poxenwne 0) ruks KpeGca B) ¢hoTompIxanme r)ocMoc

35. UucThlil BBIXOJ DHEPTHH B ITPOLIECCE IIIMKOJIN3A COCTABIAET  MOJeKysl ATO.
a)106)8B)6T1)4

36. Cybcrparom, okucistomuMcs B ukie Kpedca B a3poOHBIX yCIOBUSAX, SABISETCA. . .

a) 3-hocornuiepruHoOBLIH anbaeru 0) NMPOBUHOrPagHAsA KUCIO0Ta B) 3-hochormunepuHoBas
KHCJIOTA T) TJII0K03a

37. Ilpu npoxoxaenuu 1 o6opota nukina Kpedca Beimensercss  Monexyn ATO.
a)3806)30B)8r) 15
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38. CymMMapHbIi BBIXOJ SHEPTUM B MIPOLIECCE AbIXAHUS NMPU OKUCICHUU OJHON MOJIEKYJIbI TITHO-
KO3bI cOCTaBisIeT  MoJieKyln ATO.

a)3006) 158)38r) 8

39. Ilpu OKHUCIIEHUH B TIPOIIECCEe IbIXaHUS YTIIEBOAOB IbIXaTeNbHbIN KOd(DHUIIUEHT. ..
a)=1,00)<1,0 B)> 1,0

40. ITpu Bo3/IeHCTBUY Ha pacTeHHE OOJIE3HETBOPHBIX MUKPOOPTaHU3MOB U €ro 3a00JIeBaHUH UH-
TEHCUBHOCTb JIBIXaHHUS. ..

a) YMEHbIIIAeTCs 0) YBEIIMYUBACTCS B) HE H3MCHSCTCS

41.HeoOxonuMble JUIsl )KU3HU PACTUTEIBHOTO OPraHU3Ma XUMUYECKUE 3JIEMEHTHI Ha3bIBAIOT. . .
a) 30JIbHBIE BelIecTBa 0) MUKPO3JIEMEHTHI B) MAaKPO3JIEMEHTHI T') MUTATEIIbHBIC BEIIECTBA

42. BemiectBa OpraHoreHbl, COCTaBIISIOIINE OCHOBHYIO YacTh CyXOM Macchl pacTEeHUs — ATO. ..
f)C,H,0,Mg6)C,H,0,KB)C,H,O,P r)C,H, O, N

43. HemocTtaTok a3oTa NposBIAETCS B BUJIE. ..

a) HU3KOPOCIIOCTH U XJIOpO3a pacTeHus 0) XJ10po3a Kpasi IMCTa B) THOETN BEPXYIICYHBIX TOYEK
r) nodypeHue pacTeHus

44. DneMeHTOM, HEOOXOAUMBIM JIJISl XOPOIIETO pa3BUTHUS KOPHEBOW CUCTEMbI PACTEHUS, SIBIISCT-
csl...

a) pocdop 0) kanmuii B) a30T I') MarHuii

45. TloxxenTeHne KpaeB JINCTHEB C TOCIETYIONIM HEKPO30M SBIISIETCS MPU3HAKOM HEJIOCTATKA. . .
a) Kanus 0) azoTa B) docopa r) cepbl

46. CTuMynupyeT pocT OOKOBBIX KOPHEH U 00pa30BaHNE KOPHEBBIX BOJIOCKOB. ..

a) Kablui 0) Kamuil B) a30T T') MarHui

47. IloxxenTeHne HUKHUX JIUCTHEB MEXKY KHUIIKAMH Y PACTCHHI — 3TO IPU3HAK HEOCTATKA. ..

a) Kanus 0) KanblKd B) )keJie3a I') MarHus

48. X10po3 BepXHHX JIMCTHEB PACTEHHUS BILJIOTH IO OeecoBaTOl OKPACKH — 3TO MPU3HAK HETOC-
TaTKa...

a) maraus 0) kanus B) xkenes3a r) pochopa

49. PeyTunu3upyeMbIMH JIEMEHTaMHU, KOTOPBIE CIIOCOOHBI OTTEKATh U3 CTAPBIX OPraHOB pacTe-
HUS B 00JIee MOJIOJIbIE ¥ TIOBTOPHO HCIIOJIb30BATHCS, SIBISIOTCS. . .
a)N,K,P,Ca6)N,K,P,MgB)N,K,P,Fer) N, K, P, S

50. Hutpatsl sydilie MOTJIOMIAIOTCS PACTEHUSIMHU TIPH. ..

a) pH=7,0 6) pH=5,1-5,5 B) pH=6,0-7,0 T) pH=7,0-8,0

51. UunuBuayanpHOE pa3BUTHE OPTaHW3Ma OT MOMEHTA BOSHUKHOBEHHS M JIO €CTECTBEHHON
CMEpTH Ha3bIBAeTCH. ..

a) OHTOTeHe3 0) Mepruo] OpraHOTeHe3a B) BEreTaTUBHBIN Nepro/1 T) (heHomornyeckas (asza

52. JlepeBbs 1 KYCTapHHKH I10 MPOJODKUTEIFHOCTH OHTOT€HE3a M XapaKTepy II0A0HOIICHHS
OTHOCHT K...

a) MHOTOJIETHUM MOJIMKAPIUYECKUM 0) MHOTOJIETHUM MOHOKApIHUYECKUM B) JIBYJIETHUM MOHO-
KapIU4YeCKUM B) OJTHOJICTHUM MOHOKaPITHYECKHM

53. KadecTBeHHBIE U3MEHEHHS PACTUTEIBHBIX OPTaHU3MOB TIPH MTPOXOKIACHUH KUZHEHHOTO
[IUKJIA — 3TO...

a) pocT 0) pa3BUTHE B) PAa3MHOKECHHE T') TUIOJJOHOIICHUE

54. YBenuueHue pa3MepoB pacTeHUs, CBA3aHHOE C YBEITMUYEHUEM KOJIMYECTBA U pa3MEpPOB Kile-
TOK, OPTaHOB, TKaHEH, Ha3bIBACTCH. ..

a) pocT 0) pa3BHUTHE B) PAa3MHOKECHHE T) TUIOAOHOIIICHUE
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55. CoenuHeHus1, KOTOpPbIE, HAKAMJIUBAsACh B MAJIBIX KOJMYECTBAX, OCYIIECTBIISIOT PETYIIALIUIO
pocTa ¥ pa3BUTHsI PAaCTEHU, HA3bIBAKOTCHL. . .

a) pepMeHTHI 0) GUTOTOPMOHBI B) OCIKH T') TUTTUIBI

56. Ilepuon pocTa Mo Ha3BaHUEM Jar-a3a XapaKTepU3yeTcs. ..

a) MEIJICHHBIM POCTOM 0) HMHTEHCUBHBIM POCTOM B) 3aMEJUICHHBIM POCTOM T) NPEKPAIICHUEM
pocra

57. Xopoiasi OCBEIIEHHOCTh POCT pacTEHUH.

a) yckopsieT 0) 3aMeIsIeT B) HE BIMSICT HA T') OCTAaHABJIMBACT

58. OntumanbHas BIaKHOCTb MTOYBHI 711 pOCTa OOJIBIIMHCTBA PACTEHUM COCTABIISET % ot
HauOoJIbIIIEH BIArOEMKOCTH

a) 40-60 6) 80-100 B) 60-80 r) 20-40

59. OnTUMalbHAas TEMIIEPATypa ISl POCTA XOIOIOCTOMKIX PACTeHHil cocTaBisier  'C

a) 15-20 6) 30-35 B) 25-30 1) 35-45

60. KopHu pacteHuii 00J1a1aroT. ..

a) MOJIOKHUTENBHBIM (POTOTPONHU3MOM U OTPHUIATENBHBIM F€OTPOIIU3MOM 0) MOJIOKUTEIHHBIM
TFeOTPOINU3MOM U OTPHUIATEIbHBIM THIPOTPOIIU3MOM B) MOJIOKUTEIBHBIM I€OTPOIIU3MOM U OT-
pHUIIATENBEHBIM (POTOTPONU3MOM T') OTPUIIATENBHBIM TUAPOTPOIHU3MOM U OTPUIIATENILHBIM XEMO-
TPOIHU3MOM

61. IIponiecc mpucnocoOIeHNsT PAaCTUTEIBHBIX OPraHU3MOB K H3MEHEHHIM (DaKTOPOB CpeJIbl Ha-
3BIBAETCH ...

a) TOJICPAHTHOCTBIO 0) (DOTOCHHTE30M B) aamnTamuei T) CyKIeccuen

62. DBOIOIIMOHHO 3aKPEIJIEHHAs! CIIOCOOHOCTh pacTeHU I MEPEeHOCUTh HEJI0OCTATOK BOJIbI O€3
3HAUUTENBHBIX HEOOPATHUMBIX HAPYIICHHUH )KU3HEHHBIX QYHKIUI 1 0€3 Pe3KOTro CHIKEHUS ypo-
JKasl CEeIbCKOXO035MCTBEHHBIX KYJIbTYp, HA3bIBAETCH. ..

a) 3aCyXOYCTOHYMBOCTb 0) X0JI0A0yCTOWYUBOCTD B) )KaPOCTOMKOCTD I') COJIEYCTONUYNBOCTD

63. Kakue BeliecTBa BHIIOIHSIOT B KJIETKE 3alIUTHYIO (MMMYHHYIO) QyHKIHIO?

a) Tunuabl 0) OeIKU B) ayKCHHBI T') HYKJIEMHOBBIE KUCIIOTHI

64. Hanbonpuyto yCTOWYMBOCTD PACTEHUS UMEIOT B COCTOSTHUM. . .

a) pa3MHOXKEHHUs 0) MOKOS B) LIBETEHHUS I') BCXOJI0B

65. buonoruvyeckuii HOJIb — ATO TEMIIEPaTypa, MPU KOTOPOH. ..

a) 3aMeIJIsieTCs mpoIiece AbIXxaHus 0) HET aKTUBHOTO POCTa PACTEHMI B) HAUMHAGTCS paclaj
Kpaxmana

') HAYMHAETCS CUHTE3 )KUPOB

66. PacTenue He ciocOOHO BBIKUTH, €CJIM KPUCTAILIBI JIbJJa 00pa30BaJiCh. . .

a) Ha OBEPXHOCTHU cTeO1el 0) B MEKKIJIETHUKAX B) HA TOBEPXHOCTH KOPHEH T') BHYTPHU KJIETKU
67.CHIKAET YCTOMYMBOCTh PACTEHUI K MOPO3aM BHECEHHE BO BTOPOU MOJIOBUHE BETE€TallMKU
yI00peHu#, coiepKaIux. . .

a) ¢pocdop 0) Kanuii B) IIUHK T') a30T

68. X0J1040CTOMKOCTh paCTEHUM MOBBIIIAET. . .

A)N 6) Mo B) Fer) Mg

69. Ilpu NoAroToBKE K 3UME y pacTeHUH B OOJBIINX KOJIMYECTBAX HAKAIUIMBAIOTC. ..

a) )Kupbl 0) caxapa B) Bojia r) OenKu

70. CrtocoOHOCTh pacTeHUH IEPEHOCUTHh OTHOCUTEIILHO BRICOKHE KOHIICHTPAIIUU BPEAHBIX IS
HUX, COJIEpXKalIXcs B aTMoc(epe COeTMHEHH, Ha3bIBAETCH. ..

a) TePMOYCTOMUYHUBOCTHIO 0) Ta30yCTONYMBOCTHIO B) COJICYCTOMYMBOCTHIO T') XOJIOJ0YCTONIHBO-
CTBIO
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71. Inst yCKOpEHUsI IPOpPACTaHUS CEMSIH XBOMHBIX MOPOJ] UX BBIAEPKUBAIOT BO BIIAKHOM IECKE
MIPH MMOHMKEHHBIX TOJIOKUTENBHBIX TEMIIEPATypax, 3TOT MIPUEM Ha3bIBACTCH. . .

a) ckapudukanus 0) crparudukanys B) ApOBU3ALUS T) HHKPYCTAIHS

72. JInst ceMsiH, y KOTOPBIX TOJICTasl ¥ POYHAsi BOJIOHETPpOHHIIaeMast 00oouka. [IpumeHsor Ta-
KOU IIpUEM, KaK...

a) ckapudukamus 0) crpaTudUKaIisl B) HAMAYMBAaHUE T') HHKPYCTAIUS

73. I[IpopacTanue ceMsiH 32 OTHOCUTEIBHO KOPOTKHUI CPOK HA3bIBAETCA. ..

a) BCXOXKECTh 0) SHEprusi MpopacTaHus B) CHJIa POCTa T') KU3HECTIOCOOHOCTH

74. HanGonpmuii Bpe | MpOAYKTUBHOCTH PACTCHUM M UX Ka4E€CTBEHHBIM XapaKTEPUCTHKaM Ha-
HOCSAT 3a0oJeBaHus

a) BUPYyCHbIE 0) TpUOHBIE B) OaKTepHAIbHBIC

75. Ilox 6MOJIOTMYECKUM ypOsKaeM MOHUMAIOT HAKOIIJIEHUE PACTEHHEM BEILIECTBA 3a BEre-
TALMOHHBIN IEPUOL

a) 3aMacHoro 0) Cyxoro B) CHIPOTO I') MUTATEIHHOTO

76. Co3peBaHue MJI0JJ0B IPOUCXOIUT B pe3y/IbTaTe HAKOIUICHUS B HUX (PUTOTOpMOHA. ..

a) IUTOKMHUHA 0) TUJIeHa B) IUTOKMHUHA ') ayKCHHA

78. YMeHblIeHHE BETeTaTUBHOW MacChl, paHee CO3PEBAHKUE CEMSIH U CHIDKEHHE UX KOJIHYECTBa
IIPOMCXOJUT B pe3yJibTaTe HEOCTATKA. ..

a) pocdopa 0) xenesa B) Kaus T') a30Ta

79. OnbuieHHE IBETKOB PACTCHUI BPYUHYIO YEJIOBEKOM HA3bIBAETCHI. . .

a) UCKYCCTBEHHBIM 0) MEPEKPECTHBIM B) aHEMO(MMIBHBIM T') SHTOMO(UITBHBIM

80. [1nst 60pbOBI C COPHON PACTUTENHHOCTHIO B TUTOMHUKAX IPUMEHSIOT. . .

a) yHrunuabsl 0) repOULUIBI B) MHCEKTHIIHIBI

3.3 Bonpocsl

1. Tlpeamer u 3amauu gusnosioruu pacteHuil. OCHOBHBIE HANpaBICHHUS] COBPEMEHHOM
¢du3noNoruy pacTeHuu.

2. AMHMHOKHUCIIOTHI KaK dJIeMEHTapHbIe eqUHUIBI Oenka. CUHTEe3 aMUHOKHUCIIOT, X
CBOMCTBA, POJIb.

3. 3HaueHue OenkoB B KU3HU pacTeHuil. CTpoeHue, cTpykrypa OenkoB. Dusuko-
XUMHYeCKHe cBoiicTBa OenkoB. CuHTe3 Oeska: MeXaHu3M, OCHOBHBIE IPUHIIUIIBI U ATAIIBI.

4. @DepMeHTHI U UX POJIb B XKHU3HHU pacTeHuil. CTpoeHune u 0coOeHHOCTH (PEPMEHTOB.
MonexkymspHbIi MEXaHU3M JIeHCTBHS (PEPMEHTOB.

5. Knaccudukanus ¢depmeHToB. BnusHue BHEIIHMX M BHYTPEHHHX YCIOBHM Ha
paboty ¢pepMeHTOB.

6. XUMUYECKUH COCTaB, CTpOEHUE U (PYHKIMN HYKIEMHOBBIX KHCIIOT B KileTke. bro-
JIOTHYECKUH KoJI. POJIb HYKJIEMHOBBIX KHCIIOT B CUHTE3€ OellKa.

7. MoHocaxapuapl, OJMTIOCaxapulibl: CTPOCHHUE, CBOWCTBA, 3HAYCHHE. Ponb
OTJIE/IbHBIX NIPEACTABUTENEN B PACTCHHUSIX.

8. [Tonucaxapuael BTOpOro mopsiaka: Kpaxmal, nemnosos3a. CTpoeHue, CBOICTBa,
3HauYEHUE.

9. JIMnuael 1 BUTAaMUHBI. XMMHUYECKHNA COCTaB, CBOMCTBA, 3HAUCHUE.

10. DHepreTU4ecKre MpoIecChl B KIIeTKe. MaKpOoIpruyeckue COeAMHEHMS KJIETKHU.
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11. BemiecTtBa BTOPUYHOTO MPOUCXOKIAEHUS: OCHOBHBIE Kiacchl. PU3MOIOrnyecKas
poib B 0OMeHe BetecTB. Mcnonp30BaHne HEKOTOPBIX U3 HUX B HAPOJTHOM XO3SHCTBE.

12.  Xumuueckuit coctaB, GU3NKO-XUMHUECKUE CBOMCTBA IPOTOILIA3MBI.

13.  Xumuueckuil coctaB U QyHKLIUHU BaKyOJIH.

14.  Xumuueckuil coctaB, CTPyKTypa U (pyHKIUU 000JIOUKH KJIETKH, sIpa, puOOCOM,
OIIC, annapata ['onb15KH, TU30COM.

15. XHUMHYECKUH COCTaB, CTPYKTYpa U (DYHKIIUHU TUTACTH]I, MUTOXOHIPHIA.

16.  Knerounsle MeMOpaHbl Kak OCHOBHBIE DJIEMEHTBI KIETOYHBIX CTPYKTYP:

CTpOEHUE, CBOICTBA, (PYHKLIUU.

17. MeMOpaHHBI TPaHCTIOPT BEIIECTB. Buapl, MexaHU3M, MPU3HAKK MEMOpPaAHHOTO
TPAHCIIOPTA BEILECTB.

18.  Ocmoruyeckue CBOWCTBA pACTUTEIbHOW KIETKH. BoaHbIl moTeHIual.
CooTHoIIeHHE MEX1y COCYILEH CHUIION, OCMOTUYECKUM U TYPrOPHBIM /1aBJIEHUEM. 3aBUCUMOCTD
ITHUX IMOKa3aTeedl OT CTENEHU HACBILICHU KIETKH BOo1oM. [lutoppus. 3HaueHne 0CMOTHYECKHUX
CHWJI B )KU3HU PACTEHUM.

19.  Crpykrypa, cBoiicTBa M Ouojoruyeckass poib Bojbl. DOpMBI BOJBI B TKaHAX
pacrenuil. Bona kak skosnorndyeckuii (pakTop, XapakTepUCTUKA SKOJIOIMUECKUX I'PYIIT PACTCHUH
110 OTHOLIEHUIO K BOJIE.

20.  KopHeBas cucremMa Kak OpraH IOIVIOUIEHMsS] BOJbl. MeXaHHM3M MOIJIOIIEHUs
BOJIbl. PainanbHblil TpPaHCIOPT BOJIBI IO KOPHIO.

21.  KopHeBoe JaBieHHE: MEXaHU3M €r0 BO3HHUKHOBEHMS, OOHApYKEHUsI, 3HAaUCHHUE.
Huxauii koHIIEBOM ABHUIraTelb.

22.  Tpancnupauus, €€ 3Hau4€HHWE B OJKM3HM pacTeHMH. Bunpl, perynanus
TpaHcnupanuu. Jluct kak opran TpaHcnupauuu. CyTOyHbBIE M CE30HHBIE KOJIeOaHUs
Tpancnupanuu. I[lokazarenun tpancnupanuu. Kiaccudukaius ApeBECHbIX pacTeHUil Mo
MHTEHCUBHOCTHU TPAaHCIUPALINH.

23.  MexanusM paboOTBl YCTBHI. YCThUYHAs © BHEYCTBUYHAS  PETYJISIUSA
TPaHCIUPAIIH.

24.  OcoOeHHOCTH M MEXaHU3Mbl IEPEBUKEHHS BOBI 10 COCy/laM CTeOJIsl pacTeHuUs,
B3aMMOJIeICTBHE JBUTATENEC BOMHOTO TOKa. OMOOIHS.

25. Bonuenii pgeguuut. CrnocoObl aganTalM pacTeHUH K BOJHOMY JEQUIMTY.
N36b1TOK Braru. Co3iaHue HOpMaJIbHOTO BOJHOTO PEeKUMa pacTeHUil.

26.  Bopnbiii Oamanc pactenuil. OcoOeHHOCTH BOJOOOMEHA pacTeHHH pa3HBIX
HKOJIOTHUECKUX TPYIII.

27. OO6mas xapakTepucTuka mporecca ¢GorocuHTe3a. Kocmuueckas  wim
IUTaHEeTapHasl poJib 3€JICHBIX PACTEHHH.

28. Jluct xak opran gorocunTe3a. [IMrMeHTHI INCTA: UX ONTHYSCKHAE U XUMUYCCKHE
CBOICTBa U QyHKIHUU.

29.  XJ0poIuacTsl, XAMHUYECKHUI1 cOCTaB, CTpoeHHe, QYHKINH.

30.  CrpoeHue ¥ CymHOCTh paboThl (POTOCUCTEMBI.

31.  CseroBas da3za ¢orocunTesa, Gorodpuznyeckrue U (HOTOXMMUUECKHE MPOLECCHI

CBETOBOM (ha3bl: CyTh, MEXaHU3M.

32. TemnoBas ¢aza dotocunresa. C; - nyrb (ukcanuun CO, (umkn KanbBuHa-
bencona). Ocobennoctu Cs -pactenuii. Dotoaprxanue.

33. TemnoBas ¢aza dorocunreza. C4 - myth ¢ukcanuum CO,. CpaBHHTEIbHAS
xapaktepuctuka Cs; u Cy4 - pacTeHUH.
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34.  TemnoBas ¢a3za porocunTeza. DOTOCUHTE3 y CYKKYJIEHTOB.

35.  3aBucumocTh (GOTOCHHTE3a OT BHEUIHMX M BHYTpEHHHX ycioBuil. [lokazatenu
¢dorocunTe3a. CyTOUHBII U CE30HHBIN X0 (POTOCHHTE3A.

36.  ®otocuHTe3 U ypoxkail. doTOoCHHTETHYECKAas IPOLYKTUBHOCTb DPACTEHUS U
pPacTUTENHFHOTO COOOIIECTBA, YTH €€ PETyIUPOBAHUSL.

37. CnocoObl TUCCUMIUISILIMM  yTJIEpOoJa B PACTUTEIbHOW KieTke. |'eHeTudeckas
CBSI3b JIbIXaHUS U OposkeHus. 3HaueHue JabixaHus. DepMEHTHI JIbIXaHUS.

38.  XapakrtepucTHKa 3TarnoB a’poOHOT0 JbIXaHUS: CyTb, JIOKAIHU3AIMs, 3HAYCHUE U
B3aMMOCBsA3b. IlyTM  OKHCIEHHMHM  JAbIXaTelbHOrOo  cyOcTpaTta  (OIUXOTOMHYECKUH U
aIfOTOMHUYECKHUMN ).

39, ['mukonm3: XuMu3m, 3HaU€HUE, 0COOEHHOCTH, SJHEPTeTHKA.

40.  Hwxn KpeOca (Hamucath cxemy). 3Hau€HHUE, OCOOCHHOCTH, PHEPIreTHKA LUK
Kpebca.

41.  Ilpsmoe OKHUCIEHHME TJIOKO3bl WM MeHTo30(ochaTHBI MyTh OKHUCICHUS:
3HaYeHHe, 0COOEHHOCTH, SHEPTeTHKA.

42.  JlpixatenbHbld KOA((PUIKMEHT U ero 3aBUCHUMOCTh OT BHYTPEHHHUX W BHEIIHHX
(dhakTopoB.

43.  V3MeHeHMEe WHTCHCHBHOCTH JBIXaHUS B OHTOreHe3e. Perymsuus mporeccoB

JbIXaHUS. 3aBUCUMOCTb JbIXaHUS OT BHEIIHUX YCIOBHM.

44.  DnemeHTapHBIA COCTaB PACTCHUM. 3HAUCHHE MHHEPAJIHLHOTO MUTAHUS B KU3HU
pacrenuii. @usnoNOTHYECKHE OCHOBBI MNpHUMEHeHHs ynoOpenuil. IlpaBuna BHeceHHs
MHUHEpaJIbHBIX Y100pEHUH.

45.  MexaHu3M NOIJIOLIEHU MUHEpaAIbHBIX BellecTB. OOMeHHast aacopOIys.

46.  CpoiicTBa NOYBBI Kak Cpelbl MHHEpPAIbHOrO muTaHud. Ilmomopoaue nousel u
(bakTopsl, Ompenensone ero. BinsHue BHENIHMX M BHYTPEHHHMX YCJIOBUH Ha IMOTJIOIIEHUE
MUHEpaIbHBIX BELIECTB.

47. IToctymienne a3oTra B pacTeHHUE M BO3MOXKHOCTH €0 HMCIOJIb30BaHUS A
CHUHTE3a AaMHUHOKHUCJIOT. POJb MOYBEHHBIX MHMKPOOPraHM3MOB B IONOJHEHHHM 3aMacoB
JIOCTYITHOT'O pacTeHUsIM a30Ta (a30TopuKcalys, aMMOHU(PUKALIHS U JIP.).

48.  @®usznosornyeckas pojib M MNPHU3HAKU TOJIOAAHUS IPU HEAOCTaTKe as3oTa U
docdopa.

49.  ®duzuonoruyeckas pojb W NPU3HAKK TOJOJAHUS MpPU HEAOCTATKe Kaiws,
KaJIbLIMsI, MarHusi, CEephl.

50. MUKpOAIIEMEHTHI U X 3HAYEHUE B )KU3HU PACTCHUM.

51. OcobeHHOCTHM MEpeIBUKEHUS  MHUHEPANbHBIX BELIECTB IO  PacCTEHHUIO.
BHYTpHUKIIETOUHBIN, MEXKKIETOUYHBIN U JAIBHUNM TPAHCIIOPT BEIIECTB.

52. OO0me MOHATHS O POCTE€ W Pa3BUTHUU pacTeHH. DPU3NOIOT0-OMOXUMUYECKAS
XapaKTepUCTHKA OCHOBHBIX 3TAllOB OHTOT€HE3a PACTEHUH.

53.  DUTOrOpMOHBI pPAaCTEHUI: ayKCUHBI, TUOOEpEeIIMHBI, UUTOKUHUHBL WX
XUMUYECKasl PUPOJIA, POJIb B KU3HEAEITEIIbHOCTU PACTEHU, IPUMEHEHHE B IPAKTHUKE.

54.  DUTOTOPMOHBI pacTEHUI: HUHTHOUTOPHI pocTa. X XuMudeckas mpupojaa, poiib B
KU3HEJEATEIIbHOCTH PACTEHUI, IPUMEHEHUE.

55. [IpuHIMIIBI pETYNSIUKA POCTa U PA3BUTHS pacTeHU. POCTOBBIE KOppEAIUY.

56. ITepuoauyHOCTD pocra. 3aKkoH Cakca. Bo3pacthbie W3MEHEHUS

Mopdoornueckux u pusnonornyeckux mpusHakoB. [Ipomeccol ctapenus. Teopust Kpenke.
57. Bnusaue ¢pakTopoB BHENIHEH Cpejibl HA POCT U Pa3BUTHE PACTCHUM.
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58.

[Tokoit y pactenuii, ero 3HaueHue. Buabpl mokos y pacteHuil. PU3MO0JIOro-

OMOXHMUYCCKHUEC U3MCHCHHUS B KJICTKAX B Nepruoa moKo. BBIXOI[ N3 COCTOSAHHA ITIOKOA.

59.
60.
61.
62.
63.

[Toxoit ceMsiH. CrioCOOBI BEIBEACHHS CEMSIH U3 COCTOSIHUS TTOKOSI.
DOTONEPUOAN3M H €r0 IPUCIIOCOOUTEIIHEHOE 3HAUYCHHE.

Tepmonepuoaunsm. SIpoBu3aius U €€ NPUCIIOCOOUTENILHOE 3HAUYCHHUE.

Pacrenust u crpecc. [lonsTre 00 ycTOHYMBOCTH. 3aKaIMBaHUE PACTCHUM.
3acyXOyCTOMYMBOCTh M JKapOYCTOMYMBOCTh  pacTeHud.  DU3HOJI0ro-

OMOXMMHYECKHE HapyIIeHHUs y pAcTeHUW NpHU 3acyXxe M BBICOKHX Temmeparypax. [lyrtu

IMOBBIIICHUSA 3aCYX0- U )KaPOYCTOﬁqHBOCTH paCTeHHfI.

64.

XO0JIOAOCTOMKOCTh, ~ MOpPO30YCTOMYMBOCTH M 3UMOCTOMKOCTb  PACTEHHI.

3akanuBaHue pacTeHuil 1o TyMaHOBY.

65.
66.
67.
68.
69.
70.

ConeycTol4nBOCTb, Fa30yCTOMYMBOCTD, PAIUOYCTOMUYNBOCTh PACTEHUH.
JIBMKEHUsI paCTEHUI: TPOIIU3MbI U HACTHH.

bronoruueckuii yposai, €ro nokasaTeiu.

dopmupoBaHue OMOJIOTMYECKOI0 YpOoxkKasi, €ro KauecTBo.

3aBUCUMOCTh OMOJIOTHUECKOT0 YpOKasi OT BHELIHUX YCIIOBHM.
ITpoayKTUBHOCTB JIECHBIX (PUTOLIEHO30B.
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